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In 1Q!)6, a Committee cf College University ©xmrinare In 
the U.3*A, nubllshed a "Taxonomy of Education Objectives" 
edited by Benjamin S* Bloom of the Univercity of ChicGl^o* 

In this taxonomy, objectives for any specific subject were 
clASPifiad into three domain's - cognitive, afTective mid 
psychomotor, Tixese domains bear coji£.iderabl 0 resemblance 
to the broad categorieo of knovdedge, skillc, attitude, 
Intorcot. 


Fore opeclficelly, the c tivj domain includee thoo© object- 
, Ives which deal vtth the recall or 3 ,cognition of kaov/ledge 
and the development of intellectual abilities and skills* 

It in this domain in which moat of the woik of curricului 
development has taken place* The affective domain inclMec 
objoctivso which describe changes in intoMoats and values 
and the dovelopmont of appreciations mid adaq^uato odjuetaimts. 
Psychofflotor domain includes objectives related to changes in 
ma^iipulative and motor okills* 




The gt)3@otiVQ0 in ttw oopitirt m@m ftotbar 

fiad by iLoom in Me Handboolc-Ij into a ietsllca cliuisifiot- 

tlon eotaa wil^i lHufltratiye taat awtioas# 5,o«»»p lisi 
refers, io the classification in »ueh & ii.ay feet saefc iw* 
way of thoupt in the list iniolTOs all uiwlous wnya 
of the list. The list woifeod out by 5ioce is t 

knowledge, 

understanding (cosiyrebeneioii), 
application, 
analysis, 
synthesis,- 
. Qvalxiation# 

giowledgo 5 Knowledge is tho ability to recall 
that one has learnt, Enowlodg© has boon rocoplisd n» of | 
categories Knowledge of J apecifie factsf of *ri^ aiid 
means of dealing with specific factor mid of prinalploi*. 
generalisation, theories and how they art mlcMi. 


-^ider^anding f Understanding (or coniprehoMioa? i? 

rpret familiar infoimation. catagoriot 

P 9 onsion has been identified —- that whlfth 
ran lotion of infoimation from one form to mnmpt 
Which invoices recording, rearranging or looking * - 




volvee productions of information. 


Applicntion : ^iplicntion is tho utility to use kncwlcdgo 
pnd nnderstandlnii in aituations which in.oy ho scMcwhat im- 
familiar, or whoro unfamiliar mothode arc used* E.g., ono 
may ho asked to apply aomowhat abstract ideas such on 



experiences in an organised or logical wayi production of 






a slaix or Bcheiae of ondars-tanding a certain tmk (a.fi. 

^arising- an axpertaent %o test a hypothssia)i production 

of a new id.,9a studyinc togetlJ«r ia 

original wny mnelated &cte or idoa^. 

* Evalmtion t Valuation involves making Judgment about 
the val-u© of materials and metiiods for Semitic putpmmt* 

The evi'dWe on whioi evalxiation is based Biy coaa from 
either the situation itself (i.o* the situation in evaluated 
Oil Its logic and internal connlstency) or fr« outside 
situation, 

An aiyaia , SyntbisiE-®^'# evaluation are the »o callefi 
abilities” and represent more complex thinking proceoa. 

Moat education acdiievement tests are concerned with the 

' , , “ .1 

cognitive domain. 

One of the important ueae of tho toct-evuluatlon procedure 
is to help teachers make tho„ education ob^ootivea tmm 
'complete and clear. As the . ob 30 ctives bocomo clearly 
defined, it is possible to make more realistic decision 
about their desirability and feasibility, Furthfxmoro, as 
the objectives become increasingly specific and clyai* thwii^ 
the use of behavioural definitions and of operational 
definitions (i.e. actual tost questions), it is possibly 
for the teacher to bogin to think of kind® of X&exniiig 



oxperlances which aro likoly to help studonts grow in 
wayo definod hy the ohooctivos. Tho teachers m&y also 
become more aware of tho . elevance or lack of relovanco 
of those objuctivea of the learning m^orieuces no?/ aTall- 
able to studontB. Thus tho very procoBS of thinking about 
toot and ovaluation can help teachei*© to claBaify thoir 
odiicational obooctiYoo aiid improve the quality of thoir 
inatractions. 

Mother offoct of tho tost-ovaluation instruuiont ie to 

motivato students mid to direct the ways in which they 

study and prepare. Questions dovised could also roqulro 

the Gtudonts to think about the significant problems in 

contcjffioorpiy life. Such questions may liolp otudont® to 

find rjoantng and purpose in bho study of the sub;ject and 

help t CE to bridge the gar botwouri the luainlng tlmt goaa 

on in the schoolo and the vital prohl'aao in the onviron- 

ment in which the otud^**ti. live. Thie., examinations aro 

intricately iiitowovon with evaluation purpooos and loaxning 

oxperioncQS, and it is impoasiblo to consider ono without 

tho other. Iho dovelopmont of the studoats is the goal of 

tho loomiiig process -- tho inotructional iREttrlal, the 

teaching mothods and tho tooting procedure being all 

2 

moans for thoso ends* 


The ovpluation and . judgomotit of toacher® sad tk4 nctioii 
which flowa from thesa a3sas®i®ste vital Inportnnca 

to "Studoats ill' the hl^ar o^co.id^iry otag#* 
luatlon of tlio" studaht hy toachorfi and poani throii^i ft r ra 
^ Qxaminatlon and by less foimaliajsd procaasoSi pwidui; 
of the Diajon aources of information by whicli a alndonl 
.d&telops ’‘self concept". The tost-njvalmtioii p»c«f^a at 
.this stage of schooling influoncos the toacliur^ti bjhavijur 
as ,wq 11. The thoughtful teacher us as thin ijifanmlior, nt 
a gnide to the toaoher^s own toacdiiiig practica i whitt li?;* 
bom grasped by tho atudonts? fliat aoods ? t’a 

has failod.to undetstaad ? The tuadior*o self Oisncapi ir* 
therofore -also boing devolopod by the same toat^uvalmition 
procedure..^ 

® 7 Ptotion my reveal that certain curriciilygii objactivat. 
were not attained, and ciay euggost eharigydl loOTilng u^«r- 
iencos or xoay oven load to th. rodification of objac*tiv,u.% 
Acenrate, assessment of education outcouu in thui 
for sound planning and offootivo stioulation of growth in 
our education stmacture. Tgsting and assosinoat li&vo rdways 
boon integral aspects of curriculuffi devoloptiant, and ohouicl 
thus be major responsibilitios of currlcidiffij workors* 



T ypes o f queGtlons 

Just a century agOj Horace Mam was ii-xQuencial in replacing 
oral examination, then in vogue, with written ones* He 
argued that many questions asked uniformly of all students 
were fairer than a smaller meibero that varied from student 
to student* Until a generation ago, written essay type of 
testo were almost unlvoraally used* During the *20-i and 
'30 -b, however, eosay quaataons were increasingly subjected 
to attack, largely on grounds of the subjectivity of their 
scoring and their failure to yield diagnostic results. Too 
many Irrolevanclon oore said to enter into the scoring pro¬ 
cess, and the final outcome wan said to represent a blending 
of many diverse elemants. The main recommended substitution 
was the so-called objective items. These kinds of questions 
wore taken, to ollminatQ variability in scoring — although they 
aro sold to retain other variable elanente such m the 
offoote of giiossing and dnring on the part of the 
students* To this day, both essay (or long answer t^^e 
questiono as they aro often termed now), and objective 
questions have their advocates, and many are pa^ne to debate 
their respective merits. This debate represents an over- 

simplifiod view of the issues involved, since each approach 

4 

to test and measurement has strengths and weaknesses. 




Similarly oantroveieies 93ci&t the aiiltahs2.it>* M 

content type and application oritiitad 
't^lioation oiiantod tre often livocildi eiracj 

they -are said to* eliminats tendcaoies of Mt# 
aciong students, hut It is not that contimt typy of 
tloGs have'no validity whateoovor — or that thery if* .it) 
lagitinate place in tests for itaoa thil hold etni.jntB 
rGsponsihiG only for recall, or for recofriition of 
iteine of infonaiatioii. fhe case for thj continuol Wh^ of 
tosts of this typo rests primarily on two considamtio,jo ; 
^^(i) some of the content of Inatruetioa in any mh^hnf.i i.- 
taught with tho hope that it will bo poiraaontly ratninoi 
by the Student, and (ii) fvon with coatant wMnh lo 
marily of immediate instructional value only, thyro 

' *v 

positive oorwlatioa batBaan tha sfuJoate' ability to r,.- 

oall this content and tha oxtont to which tha ht-oii.nl hrj 

derivod any ganaralisod valuoe fwa It and win tl.* 

poitoanently, 


All Obaaotivo type taet itoms arc divided into too * a,. 
classes , the supply typo and the seleotio.v t„«, J, th„ 
W type test lta», etodoate recporao by supplyi.ne th, 

an ors or other oymhola which constitute tho 



among prosunted in the Of courao, "both tlici 

long answer typ 2 S and tho objoctivu type qiuaeifiona can in- 
cludo nifflioricel problome. 

Tho short anewor fomi in ofton charf\ctarizjd by tho prosonco 
of a blajfc on which tho oxaminoo writos tho kind of anhwoin 
c'^llod for by tho airoction» bM. con ho of 3 haoit; varioticas 
tho quontion variety, tho completion variety, tho idontifi- 
cation or association variety. 

trao-falBo form cone is te of a statemont to bo ^udgod true 
or false, and ie oosuntially a two rvepoiieo lt« in which 
only ona of tho possible altcimtivo® is explicitly ntatod* 
This typo also contains tbw right^wrong vnrioty, the yoB-iio 
varietyj tho correction variety, tho clnetcir variety* 

Tho mnltiplo choic/j foro consists of i (i) tho etaa -« or that 


part in whic^ tho task which llio etndonts have to undert^o 


students may answer — tho correct rospoaso tocl.ig c/sll.'i 
the answer* sod tliu iac'O.rroct ^rooponsjs t!io diotwctos’ti, 
Asinglo, multiple choice item may poasaatiia charact^rifitica 
attributed to aevcral distinct rariotios aueh rjj i thu boat 
„ answers^ y^iatyt the^multuple rsBporiBo vari'jty, tf-u 
answers/variety; the incomplata etataicnt mrijty; tli^^ 
neg^ive variety; the combined response variety * 

The mat<^ing foim of objective tost oxercisy consiatp c»f n 
. list" of pramisGS, a list of rospoiifieo and diructionn far 
matching_one of tho rosponsos to each of the pr 4 »l.f.vb. The 
two chief varieties of matohlng forma are tho oiaplu 
and that based on classification of 9tatc2iiarit?>» 

The E ictorti l, form of toat items arc baood on picture;" n*.,! 
graphical representation* Those itaifi^ of twa 
types — those in which thj picture iteolf pruoLuX . u 
, in interpretation, and those in which the pictury ro 

an effective moans of communicoting ideas* 

4,1^. suggesti ons for developing test it^wr. 

To mdsretana the principles of d^vdlopaont of to^'t ltot,s 
one needs to oonsldor the function of tho diff„rant typaa 
q estion Items. Ihs long answer typo quastiona to»t 



atudontB' povfsr of oscprosniog cohorontly a train of logical 
reasonings their ability to chooae tjia length of th© aiiwart 
and their power of describing the kind, of apparatus or the 
process involved* lileats with extended answer type ^^aeation© 
thus get a hi^ar praminm on the power of axpresaion^ Bit 

in times af pressure, or stress, some students frequently 

'( 

fall to. do themselves justice and fail Oven to 5»alia© what 

f * 

is required of them* A little '‘prompting*^ w may make & 
difference In such cases* Objectives teotn may provide 
this prompting* Aaswar of one or Iwo word© can teJ't know- 

V 

f 

ledge of facts, answers of a line or two of writing can 
test power of generalization# Similarly| svipply of laissing 
words, selecting appropriate terns, or deleting the incorreot 
ones out of suggested alteimtivee which are special features 
of the obaectlve type of questions can test application of 
knowledge and power of reasoning# 

Every objective test iton begins with an idea, w.ilch would 
consist of a statanent identifying sourco of ki|pwl©dg©, under- 
standing, ability or characteristic reaction of the oxamiaoQ* 
Ihe difficulty of obtaining itam ideas depend m the nature 
of the item desired* If the porpoee of the tpst it ol^ly 
to determine whether or not the examlnoe posaess^ dortain 
information, item ideas aro obtained rather simply# Xf on 



other hand^, a sorious Wfotis bo lug ttiA® to B«fpi«*o 

I f y e 

understanding ahllity to Ihjirjpftt and irwauato maturialr 
and similar ch^ctoistlcs of the «affilja©a, tte tf»t of 
obtaining item ideas Is much sore dij^tiavilti 


The following suggestions could he coasidorad afe gaiiyriil 
guid^ihes' 'foT develoiilag proper tost it*© # 

1 . Items should bo oxpressod m clearly as po^*a 

2 . Only words should ho choean, which hmu pro- 
. ■» else meaning} and complojc or awkard word H-rrmsgo- 

ments should be avoided* 

3'. All qualifications aoedod to provide focii^onabli 
basis for response selection should hci includad, 

4. Non functional words should not bo included. 

5* iTnossential' specificity in the 9t« or the rwiipanfiy 
shOLild be avoided. 

t 

6 * Irrelevant rinaccuracios in any part g>S the itm 
should bo avoided. 

7 * The level of difficulty of the it^^s should bo adapt ad 
to tho group and purpose for which it is inloadtjci. 

S- Irrelevant cluoe-: to the correct roepo»o should 
avoided. 



I 


9. In order to defeat the rote loameri eterootyped 

phraseology in tho etcm or the correct roeponao 

ghould ho avoided. ' 

10. Irrolovont bouposb of difficulty ehoiild he avoided* 

11. guggo stion o for dovdopii^ rultlplo choice 3tgr:.s. 

a) KLthor a diroct question, or an inconiploto 
statement on the Itam stem shpuld he ty^odi 

h) In genoral, words that must othorwieo bo 

repeated in each response should he included 
in the at ora itsolf* 

c) Nogetively statod item atema should he avoidad. 

d) All rosponoee should he mado grammatically 
appropriate to the stem. 

e) Responses that ovorhap tr include each othor 
should he avoided. 

f) ”Nono of thu&»e" as a reoponso should h,o used 
only in items to which eu: absolutely corroot 
ans^ver can be given* This rosponeo should bo 
avoided as tho answor to itoms in which it 
cover a largo number of incorrect responsos. 

g) If tho item deals with the definition of a term, 
it is often preferable to include tho tom in 
the stem and present alternative dcflnitiiioa 

in tho rosponso*^ 



Asfl’Q'OSBi'Bii'fc' i!iEul0 "by f is-tywiftl (^Xf^l-Hnri- pixj** 

vide basic inf-oamtion Biy IwiS to 4y'Citiii>« 

in to ^ educatioii procssSf botfe tti stmleat aid 

teacbor* Infomatlon Srm tho test m^Xmtim prrjc#cliiro 
may elLso lead to modifioatioa of currieuliffl mi 

■S' 

aerve to guide loaming osfporiaucas battor. H will 

be propof to hopa tot intprowoiit is tyit-aT.filui'itio.i pw* 

^ ' I * » «<1 

cessga-'wiiX lead'to i^iwosant in to total «al 

package* 

Ihe present publication i ‘»1!ost It«o in Chjst^^tsy for 

class 31 has boon produced koepiisg ia tliio feopv of 

improying to total instructional packaiio* BnnuJ 

/class XI 

on to NOM Chamistiy^oxtbook of Jiay* 1938, tlw putilliii- 

tiop is, basically divided into 3 parte* Tlw fin! ihj 

n 

npin body of to,publication baa to taat lti«a on %hu 

19 pnits of parts I and IX of tho Gb^'ifctjy taxtj 

followed by the ■'Keys" to all to items mii fifirdly ihj 

solutions of every numerical probla; ineludyd in thu 

item. No (question present in tho oxorciiio at tto ynl of 

an unit in'the text book has boon Iricludsd i.i tliy ty? t 
items* 




The proDont publioation is noant for toachers as woll as 
gtudonts. It ia hopod that thy tost Itajas would not only 
holp ‘fcho toacher aaeoss tho students' progress, hut based 
on students' reaponso, the test itoras could help tho 
teachers tptprovo the quality of thoir toaching and 
modify thoir ways of teaching If naed ho* 


Tho atudonts could find tho tost Itms useful in thoir 
effort to undorstand tho subject and in their proparatloji 
for oxaninationsj hut tho tost itoms could also holp tho 
students develop a "eolf concout" and assist than with 
"self ESSGSsnont". Iho paper sotturs and tho exaninors 
could also find tho puhllcation useful. 
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Ul‘fIT ~ I 

AjgfiS, ^IQLOTLES m QHMICAL ABITHimiO 


I 0‘mmxn !giPB iTms 

(a) ^jltiple Choice : Vrite thQ correct anfev/gr; 

1.1 The nurnher of ^ignificeait figuireB in i\00lC2Q lo t 

a) 1 

b) 3 

c) 4 

d) f. 

1.2 The hei^i of a pereon is 155.01 csr. The scale 
used for meaiBursment has leaf'-t couj.ii 

a) 0.001 m\ 

h) 0.01 iraa 

c) 0,10 mm 

d) ItOO mm 

1.3 The sum of 7.21,10.245 mid 0.^54 8 in teuao of sign!** 
fleant figures in 5 

a) 17.50 

b) 17.509 

c) 17.5098 

d) 17.51 



> 


1.4 !Gh 6 a»i# wdt of J 

a) kg S*^ ^ 

” .b) ]|g 

c) kg 

a) kg 


1*5 Stairaeae steal 1^5 « of m 

a) el^neat 

b) bdiogmtoiifi aixturt 

a) m,ixt^ 

a) 'labig'amlc ooffipoufid# 

1.6 Which of the follovilng foa®© part of tin© 7 1 * 3 ; 
SI Units ? 

a) Joule 

b) candela 

c) ne«rtoa 
pascal. 


«?atar, iTO4.i3ective of 

.% oxygen and 11 , 11 ^ hydrogen by eani 
Supports the 

a) law of ooaaoivatioa of br. 

law of oonotant oompcltio; 

° law of nultiplB proportion 

^ law of reciprocal proportion 


e# contfttjii, 

flm 



1.8 IThich Of the followiji^ can he deduced from Asra^adro^ 
hypothealT 1 

a) 1 mol eerie of oxygen +2 molecules of hydrogen » 

2 molaculeo of water vapour 

b) 1 atom of oxygon +2 atoms of hydrogen « 

1 Tiioloculo of water v^our 

c) 1 atom of oxygen +2 molecules of hydrogen - 

1 molecule of ice 

d) 1 moleculo of oxygon +2 atoms of hydrogen = 

2 moleo’iloB of water (lic^uld) 

1.9 Which of the following contaia'; the maximum number of 
molOS f 

a) 224 cm^ of hydrogen at SIP 

b) 3»6 gm of water 

c) 112 cm^ of chlorine at SJP 

d) .12 gm of carbon. 

1.10 Which of the following statomonts j igniflos eq^ual 
nuffibor of molecules 

a) 5 gm of and 2 gm of OH^ 

b) 11.2 lit of Hg at SIP and 8 gm of at S® 

c) 1 lit of COg at STP aixd 1 lit of at 273 I 

and 101.325 l^a. 


d) 0.1 mole of Na and 0.2 mole of Oa* 



1.11 


1.12 


1.13 


(B) 


* to tlw dnii-RtlC 

MB caa bi scoorfia..^ 

HagOO^ ^ 0 a<QH )2 —^ mm‘ ^ CaCo^* « 

of Nat® tb,at can be obtain3*1 


a) 0»755tm 

b) 7.55 gK 

c) 75.5 gta 

a ) 753 m 

i 

0.5 mole eacb. of bfdrogan tidphids ^'4*! '*11 ’.rfe 

l^ j. 

sul-DbuT dioxide ara mixed ia m roactio,. lift'..* ^®; 
react acoordiog to the tqmilon 30,, 

2 B 2 O + 33. 'Ibe mole of S fomn'd in th*) t-mmtiM. 

will be t 

a) 0.5' 

b) 0.75 

c) 1.50 

d) 3.00 


The number of gram atom in. 8,0 ^3 04 ulpb’4i* if 

•a) 0,15 

b) 0,25 

c) E .35 

d) 3.00 

Cogj-pletIon type itema 1 
Oomolete the follovd.ng : 

a) 1 pxco metar ia 

b) kg/lmD)*^ ift the’XmSit of_ 

c) A mixture of i^o aieclble .1, ,u; ; „ 0 '-“ 

separated out by the prooestt »f 


1.14 



d) Ouprow o 3 cido and cuprio oxid *^3 ooataiA * 
copper in tho ratio of 2t1 by mass with 
a dofinita maec. of oxygon, fho data sti^portu 
the haw of . 

q) Atoffic r.aceoa of olomonta can ho accurately 
dotorminod by a . 

,15 (a) A hinaiy compound contains 50?* A (Atcmic 

maos-lf) and 50'^B (Atomic iEaf3a~32). Odio 
omperical foim\ 0 .a of the corapound ir , » 

(h) ISctual volumoa of all gaecs contain Dome wjmher 

. render identic^ 0 . noiditions ef 
torperaturo and preoaure# 

-*7 

(c) 2.86 X iC^'m is equal to nanomotor. 

(d) IJi’iprocsjns jL'.ad BiilV ie a mixture. 

(e) Tlio conatituonts of gKiOs extract can he 
dotoctod hy 

1.16 (a) The numhorfj l5i ci., 0.161 cm and »0161 am eH 

'.ignifica.it figures.. 

(h) In aciantific notation^ esEcry numhor is wrltton 
as N X 10 ^ whore 5 H is, a numhor with a single 
no n digit to the left of th© decimal 

point and n ie an . 


(c) Thoro are 


hasio S*I* nnitp. 



c 


(d) flia 'Uiiilti for i*'*****! 

with tho sph.^1 _ _.., ....14i— 

(@) molar aa®6 graai of st« 3.8 9Mu. 

cally oqual to its relative ftl«ic mm in 


c 


1.17 


T yaa ailfl falso mo. 


Glafctify tho forilu 





^ i8*^j f 



*(a)« Brtfs? is a caspouiid of coppor <t;i4 si 

(h) Air Ic m ol®oiit» 

(c) Buttor iB a hotorogoriaous elxtuw. 

(d) MmoniB i^ a ooipcwd. 



fl‘ I* 


(o) ELood ia a hm^m^nmm mixtura* 


1.18 (a) 

(1) 


1 lit a lO''^! . 

2.24 lit of hydrogen ar. 3TI'* 
moloculeo. 


(c) Buporiool formula of is CHg. 

(d) A gluooBo aolu^iou‘rinicli co 4 tate ItS-vg |v.^r 
lltro has a molarity of .C' moi/X-.. (Bswilla 
of glucose ID 

(e) la&s of 3.0115x10^^ molaoslaa of tiodiiia (atmlc 
mass 23) is 2.3 eJ. 


1.19 (a) 111 addition and oubtraction, tti« result fttooiAd 

bo roportod to tho a®o numbor of dyciaA plioc*^ 
as that of tho tarm with tho loast laahiV 
docimal placos. 



b) 3.75 - 0,00ir. = 3,74 

c) fhQ SI unit of tMporatitro is colaius* 

d) ThQ SI unit of procaurc is Howton 

o) Ilw 01 unit of foroa can bo roproaontod by 

kg m/s^ 

mahlrn tSbV itetra ; 

Fateh the it^is given in list A with rolovant ans^oxs 
givori in the liat B by indicating tho aarial mrnibur 
of itom of list A against that if list B* 



list, a 


1^131 3 


Mixture 


Method of fooparation 

a) 

sulphur and sand 

i) 

chroDatogr^hy^ 

b) 

sugar and iron 
filings 

ii) 

decantation 

o) 

^alt solution 

iii) 

dissolution filtration 

d) 

kcrooona oil 
and dlosol 

iv) 

evaporation 

c) 

blue and red 

v) 

magnetic separation 



vi) 

fractional distillation 



vii) 

gravity separation 



saii 



ilSJ 



p'fteiOT^ 

i) 



ii) 


ffi^i 

ill) 


amoimt of oilfe* 
otaaoc 

iv) 

^I'flr; 

electric enrront 

v) 



vl) 






property 


w th^nt y 


Siual Tolwsea of i) tc Iai 

all ga£.oo coatain 
oqaal amabor rsoltt** 
culoo at SfP 


Atotti is iadastru- li) taiil 

ctfblvj i Os 4« 


All puro Sfflipl@s lit) toi cf 
'of ta© Offiso cw.p« of I'M a 

omd contain tiio 
,30ia© ©lemonta o^ife- 
inodl in 1 ^© s«© 
propoa’itloa by w.mi*" 


In^chapical rca- iv) 
ctions tile mabO 
before and ai'tor 
the reaction rc- 
mainc unchajigod 


Baltoa^fe 





II mm mmm mi mms 


1.23 Oarbon foimo (a) Carbondioxido (b) Oarbon moaosjilido. 

Show that thoir foiBiation I 0 in agrodnont ?/ith oao 

of tho lawfi of ch^ical comhinatioru Indicato tho law* 

1.24 Atomic ma«30 of chlorine ic 35-5 and it has two ieotopae 

•5e; 

i;;Cl How will you account for thia ? 

1/ 

1*25 One litre of :)iydrogo*i reacts with throe litres of 
nitrogen to yield t\fo litres of ajmonia at SIP* Shw 
that the fomula of acraonia is I?Hy 

1.26 Balance tho follo^Tiog e(iuations : 

(a) ^2*^ HaOH (con<^) NaCH + HaClO^ + H2O 

(h) ttmO, + HCl MCI. -f E^O + do 

c d e! i 

(c) Ou + HIIO*, (dil) -***-* Ou + HO + IL^O 

(d) KjOrgO^ + SOg t HgSO^ —-»KgSO^ + 0rg(30p, + HgO 

1.37 Ihoro is* a mixture of three liquids A, B, C, haying 
blue colour, no odour and red colour^ ?dth boiling 
points 373K:, 350Z and 3731 respectlToly* Suggest 
a ochomo for their separation * 



1.28 




Thoro B. cii^ctury c^r four ’C.wlid A* i, 

D haviog As fallcMing prop^^rtUs i A mfi 1 bxj 
eolubls itt a liquid liavlug A^itiar-jiit Sfltiblli 
where m 0 and 2 are iwoli&l# la tiw lli|Uiii# 
heating, 0 diroctly ehangi^s lata ri^^iir' wilLoiil 
hocoming liquid# Suagast a ucha^e for llieir 
eeparation, 

1.29 In a h3?pothatical siAation, tlupoe liuitiipjc of faTfeeji 
foim hydridoa imdar auit^le eofiilltiouo as 

(a) 0^2 forme Q2^p, (h) 0^^ fo» C^fi^ Cc) 

forma *^2%* ^ lultiply prcportlori f 

Justify your answar. 

Ill LONg iNffYBR !P1gE IfSiS 

1*30 T,^.vm±SEmo liquids A snd B boil at J73I mtd 

roGpectiroly, DosorAo thj saethod to lio to 
soparato them, Drm/ a I^vxlod ii^r n 4,f ttoj 

appawatua» 

1.31 What ia tho la? of multiple* pr«^pertio,# At*Isis* 
with two oxaaplos, pfow doop thin low ,Kii«t ty the 
GXistixico of atomn ? 

1.32 There arc two boxes of equal votoo et Ihy am&u t«if* 
oraturo and oroOEiurQ, Will tiuy have jqiinl nuribar of 
particlea whor® fUlod with 

(a,) nitrogon and oxygon 
(b) sugar and a cat ? 

Justify your ro&ponoj* 



1.33 Classify tli^ followisig substancsB into ©lanonts^ 
organic oompowids, Inorganic oompoxmds, licmo** 
geneous mixt’ires and helsrogoneovs mixtures -* 

(a) nitrogen (b) air (c) Irak's (a) fivigar 
(a) 24 carat gold (f) tan paisa coin (g) rock 

salt (h) rmoke (i) tap water (i) iron nallo* 

IV MJHgJCAI PRQBimS 

1*34 Calculate the molarity of 10^ aqueons solution of 
culphuric acid by maats if the density of the acid 
is 1.2 g ml~^ 

1.35 A drop of water weighs O.Oi g. Calculate tho number 
of moleculeo present in it. 

1.36 If the charge present on one proton in 1*6 x 
coulombo, calculate the charge prafient on 0.5 mole 
of proton. 

1.37 An organic compound eon'tai*.o C ® H ss 13*1^ and 

rest oxygon. Wlaat ia the waperical foraula of the 
ccmpound ? 

1.39 Calculate the nxmiber of moles and the number of mole- 
cixLes contained in 5.4 g of glucose* (Ibrmula of 

^ucoBjh'isCIC^g^g )* 

1.39 On the baeis of the reaction 

cfu + 4 mro. —~ cu(^J0 J + 2 no., •¥ m^o 

^ J 2 ^ 



OfiLlctsls.’b© (s) si CSiC i? ,4 i 

frraii 1 ttole of i^tilc aeid 

(b) tbe n»b@r sf molts 
of oofperi 

1.40 Oaloulat® mass of mt ftt« of imi in 
atomio’maesi is 33 *i* 

1.41 How many mol ©a of feyilro^m wil3 h*A ts r^acliaa 

of 1,15 g of oodiim with sicii^is cf ii«t«r * 

1.42 1.0 mole of ziac wsa tniittd «itl I**? wMm «f 
chloi’lc acid* Bow minay solts? of hf4r'»#>ifl W'^rt fvi*#4 

and whioli roactaiit wm lift 7 

1*43 How many gms of silyor cMoridt will tea rijr,4rf4 

reacting 0'*i mole of silver iiitratj lyid Um% tMa of 
sbditaii. ohlofido aolatioa ? 


1,44 a) How much caloim caAomta l?i raq4iir»i4 fsr^tics 

0,112 litre' rjt carbondioxMo m tfP 

t) Oalculat® thy iiiabar of af a:&i‘I3©}|iSI,wxII4 

produced ? 


1.45 


1.46 


If the cost of sugar and, that. ©f s«»ai« salt 

10 Bs.2.03 and Ea.O.O? raspuctivay, find «.j 
sugar and oalt par kg, {Som<3la of (ugut iJ. 



* 


G-ivon thG atomic ma^sos of Fa - 5!?,3^ 
amu. ’//hat is the porcontaga e«poi»tti 





1*47 A sample conoieting of 100 mis of 3^ HOI is mixed 
with 150*0 cri^ of 3*00 M HCl* Vhat would be tho 
concentration of the final solution ? 

1*48 What iG tho simplest foimiiLa of a compound which 
consists of 7*0 gm of nitrogon for each gram of 
hydrogen ? 

1*49 What is tho molocular mass of a compound if 

2*0115 X 10^ of Its moluculoo wolgii 1*0 x g ? 

1*50 !rho isotopic distribution of potassium ie 93#2J^ 39|^ 
and 6,8^ thorao in 

1 gram atom of potassium ? 

1*51 Which of tho following han tho largest mabera of 
molonulos ? Justify by calculation* 

a) 224 cm^ of hydr^’f m at S!I!P 

b) 28 gm of nitrogen at S!]IP 

c) 3#2 m of oxygon at W 

d) 4*8 p of carboa* 




UNIT ^ 9 


SLBIENTS THEIR OOCURMOE MD mRAOTION 


OBJBJTryiS T10PE TT-P^a 

ch o ice type. Writo tlio correct anawar t 

Tha most abundant olomont in tlio oarth’s oruat in: 

a) silicon 

b) carbon 

c) oxygon 

a) nitrogen 

Tho uloinout that in roco3)oi’od comorcially fror. soa watoi* iss 

a) Na 

b) liC 

c) Oa 

d) -Al 

Tho al-uminothormio irrocoss is lanod for tho roductioa of: 

a) F 

b) AlpO^ 

c) Ou^ 

d) 2^0 

Hasmotite 

a) ifon sulphide 

b) manganese di oxide 

c) calcium caibbnate 

d) irbn oxid\ 



2»5 nJiLe 111 t,ti« 

a) 

1)) l»i% +■ 1t% * 

e) fai A + '§M 

’ d) aOUgO •§. C%^8 , A 60ii 4 SOg 

2.6 Bjr allowing tjbe emahM om t© flm in t nsrrtnt cif 

water^ tfea ligliter iispurlties ism mns, 

■belitna heavier pax ttal#c«fttalna!i’ tli# . fki& 

prOo @®0 if called} 

a) firoth floatation 

b) amelting 

c) levigatlon 

d) leaching 

2.7 Magnetite has the fownla} 

a) 

.b> MgOO^ ^ CaOO^ 

c) . JcgOy ^ |'@0 

, a) OaaOj , 3MgslO^ 

In qualitative analyslB, tho saparatlc.. of «tal *oa« i i« 
based, op their 

a) atomic mass 

b) atomic number 
g) oxidation state 

d) solubility oharaoteristics* 



2*9 


A 'blaclc percipitate is obtained when HgS is paased 
tihroia^ a dilute acidic (HCl) aqueous solution 
GontalXLing^ 

a) CJu^"^ and 

b) and 

c) and 

d) Mg^'^ auid 

2. ID Siroth floatation j?ethod is used for the oonoentratioa 
of ores which orei 

a) oxides 

b) diiLphldes 

c) halides 

d) carbonate 

2*11 leaching la a process in whichi 

a) a particular rniiieral in ax ore Ib dissolTsd 

selectively by using aciSh”‘liaiB“as or other reagentc, 

hj’ pieces of ore are made to float by bubbling air 
through water contain!^!dg^’«dra^ pieces of mineral 

c) lighter icqxurities are washed away in a o\3rr©nt 
of Water 


d) impurities fi*om a mineral are removed by melting 



.ttet.itM 



2 . 12 ' (Pile minlral fr« 

ooiiii£t@a?ol^iy is c 


thi ®aiil 
s4 its 


2.13 

2.14 


(|}li0 0laHi0Bt fomtd ia msk wttde in 

Suljhid© Q3?00 ai^ uatislly constatrat #4 bf tfe% 

process* 





2*15 Wiom, potaasitas, magaesiw laii, ar« mv% af 

metal© obtained by the . m tkM* 

* 

2,16 ihe waste material ia an oart is th« 

f» *’‘******'*^^ 

whicli Is mostly , 

2ttl‘' ThQ.henefioiatiOjri prooesis Is mmlQmi to 

an ore, 


2 , 18 The metal is haemoglohin is 


2.19 In the extraction of .^old and silwr, latching it 
based on the principle of 


0. 

2.20 


Irue and ItnHifiljyiniiii.I'^'piin 

Olasplfy tho following otatSBontB a., truo (T) ®id fidi.a(«i 

-ffi-^ants for which tho ohargo/Sis,, ratio 1» Isjm tiiaa 

, log la, Mg } W) em easily wtractad intc ^«tor 
(aea water). 


ii) Ohemlcal weathering affoota 
the caiton cycle. 



iii) Copper, tia, mercury are familiar becoieo tlioy aro 

the more a'buadaat ilemontr., 

* 

iy) Cooling of tho fear .rouf' matter rooultsd In fomatioa 
of difforent sonos in the orders a motellic eona, 
a sil irate aono, a enlphido iQ^-'or# 

is 

v) The metallic core/ called tho lithophili 

i) Magnotito is ^*020^ • 

ii) Iron pyrito is a carbo^iato of iron*- 

iii) Dolomite' is a mixed carbonate of two n.etaslB# 
iy) Soa weeds are an important source of iodine# 
t) Sob. water contains eercany m 15 eloKonta all of wMoJi 
can bo rocovorod commoruinlly* 


Itetch^?i^_ typo items 

Match thy items giveii in Mot A with relevant ariswora 
given in lict B by indicating thw eorial number” of 

B » 

ItOT of list A againot that of List B, 


Liat A 
■Ore 

a) hacmiatite 

b) malachit ^ 

c) acboctos 

d) ciniiahar 


Lict B 
too of ...ere 

i) aulphidu 

ii) silicate 

iii) carbonate 
i*'^) oxldo 
v) sulphitv 



Iilfliil. A 
elcmont 

2.23 , 

a) altmioLuBB 

b) 

c) Etorouiy. 

d) copper 
o) calcitm 
f) raangaiiaso 







ill) 

Iv) clri,iAar 


vil) acbdfitor 


II. 




te«ii!. iiMSgffi ms 



Hama Bomo of tbo olssaonts wMch ar« ncw.ul , 1^4 ii. 


living organioma and whidi an. Gomuntmtml i.i 

pailis" of living bainga* 


2.25 Generally snlpbidos are oonvortod into 
rednetion.’Wby is it 'lec^sary ? 

2.26 Wh7 iB l 9 aohln« of gold by ual a cyhnWaB out in 

preseno© of oxygou *? 


2 . 2 $ 


2.28 

2.29 


Of tbe metals Oa^ Pb, AL, Ou^whiofc iz yxtrfti;tud frai 
its or© by oleptrolytic mothod, end why 7 

What is the principle of »'aon© rofir.irig*? 

Although a metal to bo extra,cted in pro^^ant i.i 

of minerals, but all minarale ary aot csHod 
the ore of the metal. #hy 7 



2.30 Wiiy iB tho jl- 3 ctrolyl.ic izathod ucud to rodmco 

AL- 0 ^ to A 1 , imt -ad of tho ch^rjical roductioii 
e J 

F.atliod? 

2.31 How doos Hot charcoal help in ohtainiiig a potr*l frc« 
its oxide ? Give an cxaDple. 

IV LOgH ANSWER lYPlS IfMS 

?.32 Cor rent on the r tatoiiout "son ia p, naaor fjourc-j of 
el i^.ionto ", 

2*33 Give oxpFmloe of variouc reduction piroc 3 S-^ carried out 
in.o'btalnine niotalc fron their oxide a/id oulphldo or«A# 

2.34 Birafly state the riain stopc worked in extraotioji of 
Fotf 2 r, Give suitable eX?B*pleCi, 

2 . 3 !i! Brplain and illustrate tho follcftfing ter ri 

a) roasting 

b) chord r* cl 1 oaching 

c) n'Toltjcit" 

2.36 Diocuoo two rothodc ei‘*ployod in the rcfiaiiig of 
r.otals, g:'vo suitable ox?i!''p3 « to illustrate your 
answer* 

2.37 a) Lithoaphoro is one of the 3 ohello thi earth 

is redo of Nma tho other two# 

b) Ignoduo rocke is one of the throe kiade of to^ 3 
the earth’s oruet in rado of* tlio procses 

by wMcti igiioouQ rocks night have foxnod# 



o) i. Hto g natal whitl. oecmm i*is 
in 9m wt )T* 

11 * :p»f p. Ials 0 llisd ai^r r * -1'i-tPr/irii 

oartractloit of Uw ‘ 

ili» fco tlw eliielr^Ae ni e,f r ?t«J in 2 tl.^ 

to dspoolt* 

It, Write thu uqur*tior ih. nr, nf tni 

^iOE to ttii r.atfl. 

j ‘ / 

d)' i) Chooca n eotm^o ".jtnl ' nt-ir* ii» ^ rfeln^ 

stato and sia-^a iw of Atr r.-rs** 

ii) lint th^ ctisps ^'Mch will by ^ A-- 

0 oq.uoaco to extract the i' pur , n 

fron oao of tlv^ or^b W‘«4 ^ i, 

ill) fxlto tha oquatloa r.^artlis*" 

(if ojiy) Iwolvjd in *.irficsa 

procoBB, 


Iv 

2.38 


PROBLm TYPE ITM3 


An olosient A in r^activ,. It t , 

to foir a chlorida, whirh ii i ’hih3.*i i; 

and tho Bolution ic neutral lit^t n.i. tki;- 
is esBontial for thz Bmrwiv^ ef it-/? .^ri.r.ni 


-|;I^ ri.iS 

el -I'wo Ol’Jit 


s '» 


Suggest! 

a) Wiothsi It is ar-otal or n ao;xj„-n:C: 

^CiGtlier it can bo found ijt jiatur. it. .o-tivj rtnto o? 
in continocl Btatoi 



c) tho QTovcg to wMoh ±t r.ay 'boloiig i^i tho pariodtc 
toMo 

d) a nathoJ for itp iaolation fron its cKlorido* 

2.39 Soa water contains chloridos of aodiW', riagnijisun aad 
cpJLciir'. 3u^;Coct a nothod for thoir r.eporatioa* f-m 
are provided thj follCA?ia^ irifoxsiatioat 

a) Chloriduo of olll tho throe are hi^diGLy soluble* 

b) Oorhoantos of r agnuoiw; rad cnlclu: ora iai;olublo# 

c) In profoncj of oxcuoa a-r-oaiui. io.ia i:,ag!ioaiir’ io 
not prooipitntud cn cratounto. 

2.40 in olof'^ont in blralont forj U* nvriloblo ao a &roori 

ninorol. fhis in oolublo In water* On 

truntront Isith acid, it liberator a gaa which timia 
l^-‘a water nilhy* Tlia acid solution givon bledt 
•nrocipitato of a aulphidu on pusssing H^S thTOugh it. 
ITrrsc tho nlnoral* 




STATPBS OP nmrjR 



3.1 Which one of the following dia^rem*^ coirectly descrilbaa 
the behaviour of a fixod majicof an ideal gas: ? 



3.2 vTZiich of the following 0 .Tproseion& d-o ^a represent 
Boyi^*e law ? 

a) P? « cojATtant 

b) V tf 1- 

q) = V, 

d) - Pj Vg 

3.3 C3iarle‘G law givep a relation between : 

a) voltiine of a gas and the number of molen of the gm- 

b) volurre of a ga£ and ito presaure 

c) volume of a gas a^xd its temperature 

d) .pressure of a gar and the number of moles of l^e 

gao • 



Real gases deviate coiiaidiraMy 
behaviour at hi# prasaurti «d t 
This is beoahse under thesi eoMiti 


mm th# fmctcuw-ij 


a) _^a^ aud’h ” 

7 r 2 


not 


d: 


I*# 


negligible but 


c) _^a_ is not negligible but 


^ i « 


d) _a^ and are both rieglii 


(Hote { -S- is the tens 


that eo.rr&ot:, tJu deviatly! 


on proS'-ure while 
the voliffijt)* 


taa *%’ 




en a.^ecaong gias-* tuba olos,a at oat «.-.d 
mied with aarouiy ioiayertod i:, a aith co rtf 
^rouw, the lavol of tha Earcury in the tubu 




a) 

b) 


o) 


all tho marouiy rant out of th. tube itrt^ tl 
the presBure acting downfaraa Shj tj thj t, 

praaauro '‘^“phtirii 



c) th© prwSBWo acting dowrward& to tiii# 

msrcury colmn in tha twba Is ffora tli®i tbs 
atnsoepaoric prut»o\n*o* 

3.6 Which of the followiiig ntat^saxita is not m assi»p« 

tion of th© kir.atis thoory of gaaoe i 

a) Actual volumo of molacula^ is aagligihlo 
coffiparod to tho csEpty spacu botifoon 

b) Tho particlar of 1 gas aro in a atato of 
continue,10 aatii)ru 

c) Thera are no attraotiva forces tlw 

paxticlos* 

d) At fuiy partieulttr tisr. aiffarort partiel«£ la 
a gao have tho ' kinetic energy# 

3.7 Wl-^ich of tho following etatiaai^nts ragcrdlng vapour 

prooour© of a liquid 1# incomet ? 

a) vapour proseiiro of a liquid hm a ehsractiristlc 
value it a glvoi tjiiporai ^ro* 

b) Bio niifflsbor of moXoculeo froo thu 

face of thy liquid iueruarut ulth incrsai'j i* 
toiporritur^*. 

c) Tha number of molocular o^.c^ljag froa tha ow* 
face of a liquid increaoai with incre^o 

in pros&urd# 

d) At tho boiling point, thu v^our proeeura of 
tho liquid is oqual to the a’hioapherio prtBetiru# 




wnich of Hho 

of a liquid is iacorr^^^t t 



33ii0 piX)0a®s of oTi^OT'atiw i is coolir^, 

of tto-o liquid. 


o) SrsgoratiQu scetlorat^ by lixfu i.utl-wa ?ir:it* 

a) Bv^a^joratioa aiapports tfau fuel 

in a liquid doaa not hmm w altiractiv., 

amongst oacb otbor# 

3,9 Which, of tho foil Offing doo^ not oxplfXs tbj ef 

liquids in tome of ®io kinotio theory ? 


a) tEhoro is an a|ipreeiahla attimetivv ft^rca bat^iw 

tho moloculoOf 

h) 'Tho molJculoB ara cIolm and 

are in oonotaiit, motloc. 



Ihs attractlTo fors4 bolwoon tho U 

weak. 


a) Tho aroraga kinotlc onor^ n t.i 1 

giYon samplo is proportio.ial to Ih# ablaut# 

tomperaturo* 


3.10 Expornaontal ovidanco indicatja Vh&l cxy^trjlto 6 i 

iodine are made up of many molc*culo& witii fowidi 
Ig. Tho typo of bond holding %a ffolacul#^ togotlirf 

within tha crystal in t 



a) io.iie 

h) vundar Waale 

c) covalonii 

d) polar 

3.11 CMo characts^ristio fOGt'xro of ioiiit <K.^ouade it 

tliat *f 

a) tbuy aro'tlio ojay miXeh for^ cry’ talt. 

"b) thoy aru fojr'od by f jw of tb.i# ^lr*t 

thro a group A tbo p oriole ortl| 

c) t!iuy ar*j good co h;^at fvd, vlaetricity 

d) tbjy torn bjTitrt^l^ iolido of hX^i moltiim 

point* 

3.12 Soigl't of tha mercitry col'.mr* in a beroir.tar tliTppud 
froF. 0.76 m to 0.74 m ju-t bafoi j a du."t • tors.. Tim 
pr.ro\rru in kilopa* t'll gou- dwoi by 

a) 2.6 k pa 

b) 2.0 kPa 

c) 74.0idPa 

d) 76.0 kPa 


3,13 Ajaixturo of idj.iL gar.on A, B a.i C oo,.t»a s 
nmolo of A at partial prqcfura p^ , 

2 n » *' B » » « P 3 , 

3n " " 0 " » Pg . 

Tb© total preesuro P in give a by s 



^ “ i’A *‘o 
Is) B = + JSb + Jpg 

o) ^ “ Ba + Bb ■'■ ^0 

-al P „ J** ^3 3 Po 

6 

V ? 

3 . 14 ' ^tJse. oif 3 aot air ."baXlooaf-, for aattoriiofi (ttMt oby^nfft*" 

tlono is possible beoms© t 

i 

: ' If 

a) ^ Asrsity of hot air is co^arsblttit:* th& dtasily 

of oacygea which i® m toportaat c^-mpciignt of nir 

b) . density of hot air ie caspartbl® with d«ry-ll| 

of nitrogen which is a aajor consllt-isj^t af tlw 

atmosphere. 

-s ■'I 

c) gases expand on heating ai^ Imn 4 *jnpi« 

and rise ..diaplacii^ cool it ilr of highar diiiaitf 

d) composition of air chaog’ja” h.i hyatiiif 

into lowering of it© density, 

3.15 The 9 q.nation 

will bo reduced to PV ^ pi 
when 

a) .preesuro and tomperaturo both hi^i 

3 ) ppessura in iqw aad tanparptnir^ is. lil^ 



fl) prossurtf ic iilfji and tMporatiiro ie vui> low , 
d) proEcuro and tcaspornturo ara liotii lowt 

3.15 A baUoon fillad with 5 litroa of a geu vm tekua 

to a dopth of 10 natroE in a lake. Anaumlng doasSty 
of watar * 1 c/on^ tho volvmic of tha ballcon will bvs 

a) 0.5 1 

b) 2.51 

o) 5.0 1 

d) 10.0 1 

3.17 to ganos TC^ and react complotoly in preoenco 

of a cntalyet to givj ensaous.produott. If tha meult- 
ing inorenBo In volume is about 11 ^, ,/.bich of tlo 
following i£ 'ttie coi'i'oct ariuation ? 

a) 2X1^ + 3^ —: X2 + XZg + 31,2. 

b) 4 H 3 + 3 Z 2 —IZj + SYgZ 

0 ) 4K, + 5Z, -4 432 + Sy.Z 

2XX*j + ^2 3^2 + 2X21 



3.18 SilvaraatA ciTetaUiU.«a tis pwltlag 

(oop) Btractaro. ft« esertimtiw !wsi>-.r of 

i 

wHl "bg s 

a) 4 

b) 6 

c) 8 

d) n ‘ 

3.19 Eq>orii!ii)atall|' it 1.5 fmiiii thni <■,I# 
a “body con-trad c\i^ie lattice* li iht tr.i*. tttr# avA 
calsiuifi ion io furrotnii^^d by t 

a) four oKLorf-do ioas 

b) six cKLorido 

- .c)*% oightt, oblorldo ioai 
d) twolvo chlorido 

’ f 

3^,20 Qoppar has got faco coatrod subii amt dsiliu Hu 

nWber of coppar atoat por unit cjll im 

a) 2 

b) 4- 

o) 6 

d) 12 



3.21 The boiling pointa of wator, puntane, carbon diaolpbida 

319K. 

and ethanol are 373K, 309V . 351.5K ro&poativ(ily» flio 

intoimolacnlar forcoJ ‘-all ba in the order s 

a) v/ator ethanol carbon di'^nlphido pantana 

b) carbon diaulphido pontano ethanol water 

c) pontano caibon dieulphido ethanol vmtor 

d) ethanol v/ator pentane carbon diaulphide, 

B OoBipletion too itarr.a 

Ooionlato the following* i 

3.22 Givon throQ oolida A,-3, C. Supply whoraw poesiblo 
infonnation miseing fresa tho tablo i 

OharactariaticG A B C 


Typo of eoli<3 

Molting point 

HnrdnoBo 

ELoctrical 

proportioa 


nolocular 

. i) 


roft 




4M AMT «M* Ml* CA* 


Vvxy hnr:i 



high 

britllo 


non conductoi 





3,23 Ether ovaporntos more readily thm* alcohol and alcohol 
OYaporates q^uickur than water. Thu iatomolocular 
attractive forces vary in tho order uthor 1). alcohol 
-/il), wator, 



24 Although boiliag tad ar-ki wtetlfir 

th% ditfor to fhilo oocnw 

s^outsofously at /Ilf ti^pamtar^ , h^nlir^ 

plaoo oiay at a 

3,25 a) Boiltog point of watur at thg top of f hill «*lll 
ho j.,r,i'‘«'’.* thm th® fotot •:€ t.atir of &m 

I ' <4 ^ ’j^T***^**"*"*"* 

lovel# 

b) Whon Qcraio iEpurity ie ciddod to ray uvlM^ itfe 

molttog point n., 

c) Vigour proasuro of a lii|Ul'j will vfitli ttio 

gradual tocryaso in tfflpomttti'v limiA* 

y,i 

d) Poll foirn of SI unit is, .♦ 


0 True and f^ae tyoc i tarns 

plassify thu follovdng stataRcr/u m tmn Cf) iu;d CM« 


3*2’5 a) Melting pointa aro of ton takon to ha n rofii-iiry 
of tho Qtrongth of tho latticu. 


h) 

c) 

d) 

c) 

f) 


Thoro ia toteisoijcular forco bote^yn is® aolwcula#* 


Unit of pressure ia Ha^/toru 


. Boyle law also holdo good at y'jjy bi^ pryaouro#* 

Absolute Bcolo of turaporaturo ia oqusl to thA 
Bum of ' dogroo Celsius and dograe Kalvla* 1 




S.V 


on the walls of the oontatotr 




loal prdssura 



ytteblag type Itoi 

Mat ell the it.ms given in list A with the roievaat 
anawjr given hi llefc 3 by indicating the aeriA 
nnribor of itens? of liet A against that of libt B# 



LIST A 


LIST B 


iof tuition oft 


il^roSfa- ioa 

a) 

b) 

proEcuro 

conpstftoibility 

i) 

il) 

m 

m 

n a If 

c) 

idoal gao 

iii) 

hi K 

d) 

Bragg'e law 

iv) 

A 

n = 2 d fiiir 



v) 

( F+2^ } {¥-te) « m 

**”*“5 


LIST A 


1.IST B 


.iTTic of woiontiot 

Kjlntioa derived 

a) 

Rob Old; Boyl. 

i) 

¥ « eonfitfB^fcx ’ ns# 

of mlm 

b) 

Jr.o«iuos Chari oc 

ii) 

r¥ a cottotaat ’ 

c) 

John Bolton 

ili) 

(P (¥*b) » ® 

d) 

Modoo Avagadro 

Iv) 

iw -WlWlKgw.MWi 

A 

o) 

van doi^oal 

v) 

¥ f 

1 , * 1 



II 


snom mmm tipe i ? Z'S 

3*29 ITo aattej? ra^cfe lidat put n pmi of 

wataf oa a star®, you iiftf ii eii^sv^ Hn 

tolling point, fiiy f 


W# If I ^ 


3.30 How caa you aoooiait for tha imt 
^ tailing point of Hf is & 

^ «»n(* fg » 

wMlo toiliiig point of ii 


;ar llifsi ii^^i r^f 






3.31 Why does wator holl ot r. l.swar ta 

noimtaln top thari at tt^ eorwhor^ 


th 'i 




3.3a 


Qno ot "tho asenDptiaa-^ of thu kin.it 4« *1 

^ w iinotie tJsotiiyr t>f 

0 that colliaion totwocsa tha orsTti^i 4 .» 

^ P**rtic;i li. aiawtic* 

w do you ^i^port tills raew&ptloa ? 


3*33 Horodiot 


■ vfliat wUl happta if th# 
amount of a^gan l® iaQroain^ at 
Please explain on tho 


Of a fix ad 

eofIi t ftri t t ^ ip i^ji ^ 

tho ia0ltjciilfir ia4A* 


3.34 J^piy the Baxmell Solzr.tuai 
velooltiee of gaa partiolos 

«1 

3«35 Can 

^ i 

If 30, npw ? 




« to :*i>l 4 icitlar 


you nako a liquid toll at 


wiy datiyjii t^japseratar# 



3.36 


if a substanca dueoi.yasos at itc nom&X bolMing 
point, what will do to naku it boil without 

docoi’pooition ? 

3.37 fho aCfiUioption that thura is no intur? oloculai* forco 
batwoon gas koIocuIos ii. not atrictly truo* Wmo 
two Gu'inon phouononon for gnscn that support thl» 
stat.ir-’ciit# 

3.38 Though gasos Mid liquide nrj both tuxcod mi fluid but 
whon conp-orod in torr-i- of cor^protdlbility, liquids 
aru found to bo rliu.ot ir.co*ipraoBiblo, whllo giiot 
aro not* Haw $0 y.ju explain thio ? 

3.39 ?'*pour proofjuro of waior at ? 9 BK, and 3 ifcK ie 

24 m 42 m ilg and 72 ni" raapootiToly* Acceount 
for thu idHQ in vnp"*-ui* pror^uru# 

3.40 Valuos of nomnl boiling pfilnto of 

CCl^ , BTg j Au , Og aru t 

307 K, 3501:, 3311:, 323 K, 90 K roapoctivjly. 

Idontify the liquids which will havj tho hii^ostj 
and tliu IwMBt vapour prossurae ruspootivoly at 
rooy tcmporaturc ( 298 S;)» 



3.41 


®s.tsrf.sl ftw rfii-'ldlj' 

*ft) a oook#r I^Aii ^ ® 

3,42 Prediet wMcIi of the foll«7ii3i ‘#iill mm 

greater aurfact tension* 

OH^OCSgOHj (ffletfeyl ©th;yl othtrl, iH^€11 ^Cll 
?• 

(n*propanol), (Hint i l>i n f ittpa.'r'l thtn? if* 

hydrogen hondiag;, which it not pubiAhl^ in of 
ether)* 

3;443 At room temparature, v^our p»omrt 

dlchloromethane and water are 495 m »*b fli 

and 55 mm Hg* irraiaga the coffipouiids ©nltr i>f 
inoreaain^ nomal hoHin^ polnti* 

3f44 She tiffi .9 required for 5 ml of ©thimol 5 »*i o>f 

■ acetone to flcjw throiig!* a fino £!lai:fr tubir^s is 5^1 tjcorfi 
and 20 -seconda reopectivaly^ihicli of tfei t;«ti liquid'- h* 
greater viscosity ? 

Ill LpKO iafOTO lypi} CTMS 

3*45 In what way ia an amorphoiu solid different free a 

cryatallino solid ? Illustrate jqxsx ariswar with 
examples, 














ooiatsat,, 

cj) more gm ie intraduo^i in %h& wmti wliairj at 

tho aama toffipuratirre* 

3.50 Maxwoll Bollssaarm distributiun lai? I 4 . rsipllcrMa la 
oasQ'Ot gas@8* Do you fd«i4 thi.it tfei'. cm ba 
tiaoful In oa£'o of diatribution uf v.a^‘5itlyB fer 
liquids as wall? If so, bsdrjd mi n dlfftribiitiua cw^, 
can you explain wby aa oyf^omtln® liquid tmamm m€f 

IV mmicAL PRomms 

3.51 Two 1)01136 A. asad B aro kopt at coaatsist tjeiiaraturo# 

Bulb A contain® 1 m of h^dzvgM at prcmm 

and bulb B contain 4 la^ of hydTOgpn at 101 *| tt'a 

proa sura, Tho two bulbs arc ca-^ctad to aaob ittsf* 

Oaloulato, 

i) whicli gas baa a higher partial prass^ury. 

ii) the total prossirro* 

3.52 What will bo the daneity of 00^ m r.t 323 K atf 

101.3 IkPa prosoura ? 

Doteimins the approximate molocular aoss ef n gns, if;- 
0,56 dm^ weigh 0.001? kg at StP, 









40 

3.® SitrogMi, 'ojcy^oa iii .irgwi :-jsi Uw tur.u rhsuvdajt 

gmm proseiit in tlie If thair frac- 

tloa atioa exa 0 t 78 |, 0 ,OT if 4 

oalculato thQiv partiiil pMsarj in kfr, is n urapla 
oQlloot@d at thfi um Im^l* 


3.62 


CH of oublloation of lea .it 273 K 1* '>7,f -.f 

HgO. VThoa ooEpturaid to sion-hydroga;! . b, jiiud 


having inter isoloculor (vjimSar thnoao ntnllar 

to thono found l.i ic., th.^,.i! af i,, (jf „ 


havo hydrogon bondlne), la t;itij.a 
Krcm thoao data, ootiiiatu tho s 

’bond in ioo. 


]cv/is 
,f hlllX'-gy-n 


3.63 How many niUkiolasi of 

18 ^ ^ 

2 X 10 aolecida?' *f :i„Z0. ? 

« 4 


3.64 


3.65 


I'T'j n^iraoj.it jd by 


Motaailo gold crj-ot-aif ... <.; ea.otwdd cuhio 
lattloo, Iha le-igth cf thu cubic unit c, 

= 4070 im. Wiat la tl'.o cloa.tt diatTCcu 

gold at cans ? 


'jll ii 


iaumininin motel at 293^^ iiaa a uoiisity .f atc 

^ . It cryatrllicos in a taco noatorwii ciiby 
roprosoiite closo packing if Xa rmk 


t 10 *^ 

’tm ttef 



^4 


arrangeffieut ther« i? void '^paca* fliat i« 

an approxMata diamdtaj* of su* A atas ? (at wt 
of M 5= ?7 emu ), 

3*66 A 8 ilv 0 p crystallineo in a face centered cdijic 
atructure fir ehcMn in the given figure* Xf tha 
radius of the silver ato® la 144*5 pm, mimt is thii 
length of the face diagonal .and the 9%t 
of the unit collie 



3,67 XheiftOl crystid in aada up of plaiies that sri 
397 pis apart* If m X-ray with a wavs 


length of 154 pin ntrikec this set of plaii«, at 
what angle will a diffraction pattern 1» observed? 



tjm - 4 


STOCTORB 

oarTOrro iims 

(A*) M-ultlple choioe ! Writa tlie sorrtct answer * 

Rutherfordexperiment of scatterta^ of alpto 
showed for the fii‘St time that an atoa ,* 

a) eieetrons 
h) protons 
G) neutrons 
d) a neucleu^" 

The time required to pass 360000 through an electro- 

plating both using current of 5 a ie s 

a) 0,2 hrs 

"b) 0,72 hrs 

c) 2 hrs 

d) 7,2 hrs 

Ihe value of e/m of an rT ftp+tvntt ,««« 

/ an eiecuron was measured by f 

s) Miiiiica^i 

b) deJ* Ihomaon 

c) Dalton 

d) . Rutherford 









i«ol^ §f 

Cl) 

d) lso1>.0r of e^aAsh 


Wiiioli of %o following tei mi 
nwtitma aad protoa* ? 


a) 

o) 

d) 



fXowfn® 


oifLoria© 




differ in ohanical 


cla*ii 


a) isotopes 
iootiar 
a|JLot,rope© 
d) both i6ot<^0S 



Photool-eotrio oaiiasion fww* a. 

^•i-Bsioa frc® a aatiil 
whon tho Incident li^t has t 

my frog.uonoy 
a thtMHoid froiiuonoy 
°) '“ptlnyin voloolty 
'i) any intvjnsity 


4*11 fb.0 wEYoloiigth spjctimi riiigcis ia 

a) 300 rm to fOO 

b) 400 rim to 750 r® 

c) 300 am to 750 m 

d) 400 mi to too m 

4*12 Idantif^r thu iacorront otataaont rogETcliag at^iic 
offiiasloE/abfioiption opijctru® 1 

a) Atomic &poctri® ia usoful for iduatifyii^ 
olaffionts* 

b) Cl'iuaical ajial^/oia to identify and a&tiaato 

olaffioiite praoont in a r.aii bo dono with 

tbo help of ntoric spoctriu 

c) Atomic r^poctra hava voiw eharp dlocroto 

a) Atomir opjctro jon dly harid npootm* 

4*13 diruntioji of tn«' Pc^borf coioataiit iti that of 1 

a) rociprocal luii^th 

b) luminous intensity 

c) aloetrie currant 

d) t«iporaturo 



4^14 


Oatiiodo Kiy t is An a,„ 

tubus contrilrdrc 4 4i It 0^ 

tho molecular r.i; i 1 -'f B C* tJi^n tJia 


ob 0 orir©aL win be s 


a) 


© 


u 


.4 ) B / 
m & m 


3>; 


f» 

’% ^ 


© © 0 a 

"Jj J wiaM-i 1^ auMMW* jjj. y .iwi «m» «i»ii ^ * -mtmMm Q 

m jfi m e 


0 a 0 u 

0 ) ’"' '’"™ A ‘•“'""'"■'“B ••«»»» ^ * Mmm»a 

® n a ' 1,1 


a) 


0 © u 

A ® *"'?'« B ““•«• 0 81 

m n 


0 


B 




4.15 


4.16 


11*5 ga »od4,t» t® llbaratud frv. far M iatO 
passing of a oharg© of s 


a) 0 i 5 Itoaiay 

b) 110 Paralay 

c) 2.0 Faraday 

d) 96500 Oolourib, 


According to Bohr*© modal, the enurry ] 
eta^lonaxy state Is givon ty the »cpr.. 



■lilg. KJ BOl'l 

n 


wharo 


tcaa, R 



a) thu %tl])urg 

b) tbo Haiiok constant 

c) tbo quante mjtnbor of tho onorgy Iwel 

d) tlio frctiuoncy of radiation* 

4*17 Which Got of q[umiitur.; nmibors io po£.ciblo for an olaaMiti 

a) iiisli 1*11 Ds^O; ip -I 

h) n=?i 1=1; n«0} ip 4-^ 

c) 1=0» -2; if= 

, d) n=1i baO; i.ai; ^ -i 

4«l8 2s oititrl ie roprcaontad fey the Jiaantun nunbor t 

a) n?s2; 3^-0 

b) n®li 1«? 

fe) HP* ? I 1^” ?« 

d) nw?* 1»2* 

4»19 "^%iich of tho follO'.d'V roproaontationa show ca 2 :iaiin 
stability t 

a) Is*^ 

1>) 2p® 

o) 34^ 

a) 4f'^ 



4*20 


—iwuioiiiii 

l4» 


01“, m 

d) M, fi©*^ 


(B) 


4,21 


fa 

-i^a ^^2 




1 « a aatm^ 

a^ari^ental oonol««io„ that 


pn^C'^i®4 hi 


light 


®^1r.iaa4 til 


aiid, 

for tfef 


c esg-isi'l* 



Ilia nuolear moaol of th 
‘*•23 o«rpyaoular thaoiy 

cental la»a of ___ i 

to account 

iv 


' 

•24 Jta atom Of an alament haa as ^ 

aumher 56. iji Isrtroaa «« Jjt 

“8 nuoleuB of tiji. 

. “**■* tohtaina 

^'25 If tha value Of tha ■ 

^ azjmu+hfti 

P°88«>le valuaa of lo 3, * 

° nUBbgrB 







4.32 


Hi) . aoutrono* 

Tho arraiigCEtJilt of ortoitala as par iluftew Prlaciplf# 




4.33 Tho veXm of HariA^a constant is 












i«35 A ra4l< 

^ ^ f . 

if 

' ia ©lootron. 

stab.,illty and ,.. ip. 

^otirth shall. 

4*37 !Eke maxiai® 

i^i)i I, I. in 

f ^ 

in tha fourth 

3 Ihe nwmhor of ©itctrons lii ths 

4.39 4u «i.sion spootx,^ he* 


4,40 >art from the si,atl=i a , . 

® sleatron haa an ahi 

called 


ia 







4.49 Atoialo miMim TOtctra, ii? S-i 

IjiGSus® of 41 ff<»iit Mt^’‘ tA% ^ 

* 

ciiaraoterlstio sot of 

4.50 Kia charge aad the of iho fir,^ uAtimlf 

ittue to tho protons# 

4#51 HLourcsmoo as ssoii iii fan dlf'cmrfj ly im to 

the hoahardaont of Xhj glrjs cf tha tnhi t}m 

cathode rays s, f 

4.51 WavQlength of u.-f* fMiation i^ thr^a t)’-t §f ti 

I.R, radiation, fZ 

4.53 All natural phoncaana duo to .vy: ba cOf.pl<jtol| 
esqjlainod by the wa?o MtiiT'. of 

4.54 Tho gas ’dieohargo tube tes n mU 

in the discovery of aloctro.i®,’ 

4.55 Tho 10 orbital is sphorlcal, y|iil« Tin oiliital il 
dumb bell shapod. 

4.56 Bohr's thoory woUced porfoctly f,r thj hjdroghi at® 

ut it iailad to prodlot spootra of izoro conplicatoS 
atoms. 


4.57 loiils do Brogliy eta’^od that it la not posoihle to 
detoraino etoixltaiioously thy position aiid tho 
nonontm of a bod^ t. n: arbitr'iiy accuracy* 

4.58 "Quantum“ of onur®? r^for® to a discrjct packet of 
onorgy* 

4.59 Undar cortain coaditloas, an ;lv»ftran iiakos a tranfiltion 
fron a state of higher onergy to a btatj of iowor mmtm* 
Tho diffor-jnce in y/iurgy ia £;lYjn cat in the foni of 
radiatioji, 

(B*) Matchinjg type tteiGa 

4*60 Match thy itons in tno Liot i ^Yith thu itono in Biot B, 
by indicating the fiyrial nunbor of tho oC hiat A 

figalrist that of Liat B, 



LIST A 


LIST B 


property 


unite 

a) 

frequency 

±) 

nanor.otor i 

b) 

wnYcloiigth 

ii) 

kilojouloc J 

c) 

velocity' 

iii) 

iiitijr por second 

d) 

energy 

Iv) 

kilohertz 1 


v) ntojic na 06 unit# 



5 ^ 


II. 


aHQRI AWdWBR to 


4,61 implying tho "Aufbau Prinoiplt ” 


v?ritj tiic 


QlQctronio oonfigiwtioa of tlio olc^ont with 
atomic nmhor 21. ' i 


4,02 How did Hatharford’s axpartont locwi to the auelenr 
model of on atom ? 

4.63 What is meant by^ S orbital is spherical t . 

4.64 .Explain the principle tmderlying photaolectric effect. 

4.65 What are the main conEtituenta of an atou ? Escplaln 
thoir charaot eric tics. 

4.66 How does the Thomson model of an atom differ from tho 
Rutherford model ? 

4.67 Indicate the basic concepta underlying Bokr*s nod©l 
of hydrogen atom. 


4.60 Although Rutherfords* nuclear atom had strong stellari- 
ties to a small scale solar system^ but whoreno Rewtons’ 
laws could ex|ilain tho solar syatem, these lews could 
neither explain the stability of the ate®, nor it'Oj, liiio 
Spectra, llxplain why ? 

4.69 What led de Broglie to put forward his oqiiation ? 




4,70 do yew id by taro **ilsltroale 

itMOtllW ttWiS ? 

4 J 1 fbat nra tho charr.ctyrletica of adiaticn fn* a 
miioactivj subiitorjeio 

4.72 \ 7 hat wyro tho rdrsiioiir for r ^ plu ^ lrs ^ tl *. M . r *3 aaicl 
of at ® by tfcj lakir nyj.cGpti ? 

4.73 Ibat word tba fwaiapti^M oa which Mton i«¥4#lcrpy4 
hie ntci'in hs*potli'^sJa ? Tnicl thyo^ postal fit w 
8Oil*.yd to b i wn^.w 7 iliy 7 

4f74 thy is it that tha v'Iiw of dwtania^^d ia tho 

gaj5 diiajharc’v taba'? tam* *wt s cc.if tryati wlial- 

utar ray hj tlw no in tha liiby ? 

4t75 Why wfi* th^^ory ut **Coipwfal»fi of 

diccardorl ) 

4#76 Balir*& mly rolfiiirc tba a,;drgy diff iraiiay tii thu 
tmqmmy rndi'div.i Lis tha f'lr- ikplraa 


this finUfit *1 rtii 



4.77 Iteltor., J*J, Mir mid -iu 

all liavo oontslbttt'«®4 to ut &m istnictin 

of an ston* loosest tM4,»a sci,«itist& t4ic ia vmr wim 
has ooatrntju.tod tho ©out i-sporijijiit n'ip-iai‘% ia tfay 
/ field 7 totlfi* jmr eww&r* 

4.7"® 1^1^” th^’-iteihaa ^riaoiplj in Ao^mirs, ilio aloftTOnie 

oonfigia^ation of olaionte with nm.buxu rm$itig 

fw 9'to* 22't 

4.79 What do fm undoretiiMi the i.otfhmloal ladia 

of an aton ? la ishat we^ ife it auavri sr t tiw tfarlifflp 

nodols of tha aton ? 


IV, KiMmojii moBr.TMi^ 

4.8o ill India Eadlo Mndrai: trrasrilta itn priJgmuaoa st a 
wavolongth of 420ri. Cf,5cnlftt@ the# f ry of t'm 

broadest in kilo hertz. (GItoi, Vvloyity of Itirht » 

3 X 10® na“*' ), 


4.8i 


4.82 


Naturally .ocQuring copper coatoinE G 9 *C' 3 i of cuid 

Ou. Calculato thy ntoric weight of ocippor 

(sivan atonic iiaes of 4r< ci n-« 

53 i Gu is 64.93 S!iu, and tiint of 

Ou is 62.93 anu), 

tion spoctrun^f'^^^ ^^o^rtost wavoloiigtli i,i the Qhiioa:^-^ 
109677 cn"'^' ) {givga, %dborf cone tant « 



^83 Oaloulat© tlie frequency of thi iadigo liglit la tli# 
visibls apictnffl! for a oomipondlng lafiltnftii of 
450 »* {Oivsn vAlerlty of light ia 3xlC® as*^), 

4.84 Calculatf tha wavelon^th frerc tht Mffisr f:jaiula, 
wh@n a « 4* (Given lydborg' coa:.tfMi is 1096T7 oa**’^)* 

4.85 Calculate the kinotie anergy of h photoalictrou 
produced inc^siua by 400 am light* Thi crltionl. 
(maxiffiua) w&vtlonitth for photoelocirin efftei ia 
ces'ilffl ia 660 wa, (Given Plonek'n aenstant is 
6*63x10’”^^ Ja mid voli,city of light Is .3x10® 




5»1 Tv.'o of thy for which F.ji^dulocy loft gapis 

in tho poriodic tahlu and ovcu predicted thalr 
proport i iO wuro t 

a) gplllirr. and goirmii^s^ 

h) fflicjiaiw. and ailiccn 

c) chror^iw" and rsangariooo 

d) araordc if’ntij.oaj’ 

5t2 long fcr." Df the periodic table is based on 

a) MondoloOT^c rortndic lav/ 

h) Kowlaiidhi law of octav^r 

i.) Lothor4!csyi3rh4 cnirvir' 

d) Modem porlodic law* 

5*3 In the periodic talala v/ith si-^llex pTOporfcios 

occur in the ra‘ ^ group because they hm^t Idio eaia 

a) lonioation o^^orgy 

b) oiitor tioctroiiic configuration 

c) atanic yoliE'o 

d) mtiber of pmnte*. sholXc* 



5.4 


lr«if p^iot 'ia ^ tmia s m 

a) ftirntf* twatw w%«r 

13) atJrtt^sl «.%4r 

e) tpia saibtr 

d) r-ago-otlc %vmtm^ jismtesr* 

5*5 IJlio awiS'^i Aintato fiM flht . fv u.Vi t?\ 

a,)' 

b) 
o) 
d) 

5.6 IhQ Qlcrmto placad mUUu Ilia , iu?i b^d;)' ©f 

poriodic are 

a) tha trt»itioj..i 

b) laie Inaor traa^itloa «X« 

c) this mpblt* 

d) tlas rspr»8Qutatl^g iic'^ats 

5*7 Tlxe filling of oloctor*:. In tiu third piriyd 

placo auooaaalvoly ir* 

a) 2 b and 2 p 

b) 3s and 3 p 

c) 3 ,p and 3 4 
4a and 4 p 


^ ^'litiidd mrim 
lantteiido sarifcs 
alkali uat As 
alkAto 0fir^ ratals* 


CO 

5,8 ^octronlc confi/f'SAretion that refold to tho 

loaot roactivo group of olosAontf* is t 


a) 

1 

rif» 

2 

IST 

b) 

ne^ 

4 

c) 


1 

np 

a) 

P 

nB 

6 

lip 


5,9 fnilch of thi folltwing conflguratiuno ropro'^oate 
tho B - “block olo' unto ? 

\ 1“? 

a) JIB 

, V PI 

b) nn^“ iip 

c) rg)" 

d) nr np'^ 


5*10 V/Mch of the f''llcr'dng r^rusont© th^ oloctronlc 
cunfiruratlon of tP.i ^raonltion ol.r.aiito *? 


b) (n-a) (n~l) ns^ 

a) 


5.11 Which of the follov/ing trar^sitiont inVolTOS tha 
nsocinw mjomxt of anergy ? 

a) 



h) 

^ 1? M|»5^ 

# 

K^^Cc) 

e) 


r**(i) 

d) 


***(«) 

5*12 a«ti^r:£4:, 1 ^ 





lorn 
low 


o) 

d) 


5*43 With i?%^©ot t© 4 

Urnm^-nm (.'f.r'. V " ® P«icia.?,r p«rtf.4. 




a) 


ia *nel@ar « 
lonleatloa %mT^ 


,,U ||«>| |j|,^ 


ilSj 


"tJ")' , lno*t?a0 


t -tfi aueloer chai^ 
ia loaiEjatioa 


S “ixi 


■y i«rJ©af.ton 


=) Dooroaaa !„, 

onorgy, 

d) lacr^as© ii3_ » 

d@c!'i*©ae©© thn 4 * ^ ▼slaaoa oli^ctraraj 

*OJXl0gtiOf| Q- 



; 


5*14 alaionta A E belong to tho OftL’.o gTov^ of 

tho poriodtc tnblo# Tho ola^ont B has hi^hor fttcidc 
nunbor but lower Ir/ii^ation on^rgy thaa A* This la 
boenuso, 

a) B is srdler than A in atunic 

b) B liOA lergir atcalc size thaa A 

c) B has lov;ar number uf valonco oloctrc.Si than A 

d) A hao groator nuclaa.r charge thcui 


5*15 Idontify thj incorroct atatoruat* m on goQ& down 
a gxoup in tha periodic table, 


a) gonorally^ iorhsatina energy ducroasao , 

b) tho outor oloctron is ro:iovcd farther froi. 
the nucluus’ , 

c) there is an incroaBin#; screani/ig of the 
auclonr chargy by tho oloctr:*n& in tho 
irmor oh oil 

d) ^onarrlly, eXactron“afflb" ty inorofPoo. 


5*^f^ Tho olonent nanod ScaalUffiAniun was found to bs s 


a) gomsnlum 

b) 

c) francium 

d) uttnlu® 





(1) 


/f 


tl.l’jl'i OSS '"'1 * 




5.17 ©ju pnUi ' -f p ^ .. 
tsbl„ w. nr iiLI 
CT<!\r "• 


in tfefi 


^>5 


5.1 8 Two difforojit ^ - - 

r.Qjir, hut uc’t tint* , 


It* a 


4 S. 


e ter;! 12 




U&i 


5 . 1 ^ V/hoa t, a,«„, . ,, ,, 

to lower - . oa^wt^, p4 


5.20 Whoa mi ulootr^a i- ..v •. » 

ator, of cshlorittio -m h,r ut .,^1 *1 4 

324 IctT rolo**'^ of * ' fsi*d 

Ihin Bham thJ “"*■■*■<3' ri9X«j»<j': rttflpuctlwuly, 

Bhow, thet aa.-riav to. ^ __. 


5-22 >>ong akali ^-otnic tho 

ionisation energy tg 



tliat tii'i l«i 


5-23 t,B Bl^ontB u, SB. B, C 


% f m4 i. 



?.24 toorrlly oloctron affinity i) on going down 


a groT^i and it) on going deeross n poriod% 

5,25 loooloctonic ‘spocino have tho sar-e riorbor of . 

5*26 lantliQiiidus and actinidos for.i tho I Vti of tho 
periodic tablo* 

5.27 HlCE'ontB bclongi&ii!: to the sns.o graup hairu oiiilar 

prcprirtios oirico they havo Birilar_ . 

5.28 donorrlly the atcijiic uizo along c period grruduolly 

doeroasuo duo to Ixruaso in . 

5.29 fox non iiotallic olu’nnite. atonic radiun io tho rediun 

■'f tho ntoii bound by . covrlonfe bond. 

5.30 Sjaco tho flouriduu ot bx, Bo and B which baloiig to 

the 10 tj 2 nd and liH frujp raBpoctivcly^ Imvo nolo* 
cular formula Bifi 80^2 flosirido of 

carbon should hevj tho forriuln . * 

5.31 Tho solubility of aTxcai'notcO. ce^oaato^ .. 

as ono gode “dotto the group. 







ffM gi«t-"i i**' 




i. 


5 *3S ^ r-otoTsi p«ri^i'’ <s* «•*"«'*■' 

i!i.co©i?i.ls€ lsi©rjf 5 lMi£ vf 

X 1 

5»34 Ih© aldOtiK'iiiip c©df**“’ 

Th© iiTffi’‘fei>r of •dlti&tX’r. li t« i>''>^" i'“ 

(0) Trac .M&a,. tM^..i.LLlL 

dandify tbj follA*l*i® * t.^ta i" >i' ir^J^Cf) 


5.39 a) 3>-}borainar du^alapj^l Uio 1 * >^f > ctwo - 

b) 3jotlior F©yar ir«ad pliyrleipd, ^r-. p.»rii. 'f'ia* ato.i« 
voltro, mtfltiiig point* p i.it * arri^w it 

hin table of d^'eotr. 

c) M4jadolasr'*o periodic la** atntao* ti.nl tl w pr^perttiil 
tlio <3lsr‘a\t»‘, S.pa.,d in r. perf-d'^^' " ...or v,& tfee 
atorio woigbt of ®3e al.*/ a<4' * 


d) Gallivco was* called Bsacilic.^ t by I* j 

q) 'l!hoi 3 ^ ratiotial, but n^riv'tte tablo 

wae mi crpirical el'' £ificutl.*i of antf.* 


5-36 a) Atonic aunbor ie a r^r« fmidfi v*-.tal property tb» 
ato""ic ' apa, 

b) Tho periodic table cla**'" ifle’. al.x o.'ite bfe?*ed 

alQotronic eoaflgumtloa. 



C(> 

n) Tho 2n6, poriod onds ’.tith thj 

2 f 

dljcti^* ic. CO (.,21- 2p )# 

d) Tlw ruccoi. lY^ fillip: «f 3^ 3p orbital.’: 

ri'o tv tlij 3rtl period with yl® o*it« fror scdin 
tf ii2ai. 

u) Tho fir t tmifeitio'i auria^^ ic cnllad tho aatirild^ 
rarit'. 

5.37 a) Tbu htrji'j'-t tai.i-ati.;r: Oiiwrgy i” arrtociatod with 
ihu alkdi * atrl 

b) High reluctivity yf el r e.itn it ruHjctoa in tlair 
i»lgh iar;if.Eti)i 

■’) ■ja.Qctn) s affinity vdc,er con bo riugative al , 0 * 

d) At^r^c b. pr.«cinoly daturdod by kimlr^ 

tliHj dlrta ce boivi;jou the st"*. c i,* tlw cjibliod 

.-) fill vpj.ei*cy of thy rjpro‘5itativy ultj:y:.to it 


^fp.yitiaily tc thii .m^bor of d:iotro’*c in 

thjir outer o'“t orbital* 




a) R 

b) d feX^cIc 

c) f black 

d) & 11» 




a) Wlbtttr . 

b) Hwlimds 

c) KoofidalacY 




5.40 


5.41 


5.42 





A 

olyctronic i/..ir^tio4 


Xlot B 

goiurrl mapo of €il«.;wr4to 

a) 

r.’” c.. afiguratic. 

i) 

imor 

b) 

ir ^ 

il) 

trnnr.itio,i oiit& 

c) 

(«-0 

ill) 

alltali - otaX - 

a) 

(n-Z) f^-'''’(r.-l) 

iv) 

aLkaliiiic. earth i:etal 


a®“ ^ iv^ 

v) 

halogo a. 

i;) 

-3 r 

no** tiT) CO if igurati»^ri 

Yi) 

j-joblo gai vC 



vii) 

P h ijl 


L-” t A 


Ji:t B 


c-ntf' 


oloctroalc coofiguratiijii 

a) 

:ic 

i) 

» 35 ^ 

b) 

Bo 

ii) - 

*■•*2 

r) 

B 

\li) 


a) 

H 

tv) ■ 

, •? f'i. 

a) 

Ko 

v). 

tj 



vi). 

^ ^ *• »sv» ’ 


Li"t A 


XUt B 


KTiJim 


^.o’tii'al rm>e of eminent.3 

pi) 

lot gruj» 

i) 

Hoblo 

b) 

1 group 

ii) 

coiiic^^o i.utalf: 

c) 

l7th f^roup 

ill) 

alkali r iitcilf 0 

d) 

rroi# 

iv) 

nlkalliie aarth rotel.f 



v| 

cliaLoogoas 



vi) 

lialogoau*. 






a) 

tr 

iXw 

:) 

f*: » 

b) 

Ar 

li 1 


a) 

1. 

lill 

O’' i'. 

d) ' 



ii* » 



v) 

i* ^ 



a) AlpO^ 

b) 

c) 

2 5 

cL) 30^ 


X* * "I t il 



i) * $ A. 

ii| ♦ 2 I; 

ili) * 

Iv) ^3 
v) 4 ' 



II 


Eom Amim Txm it.isH 


g.46 \%at waa tl; baair of tho clas; .ficatic^a of uls®. iiatB 

, / t ^ i ! ^ ^ 

Ixi l%..doloav% porlodic tpJbloj? 

5,4 7 Gii/a rcr?.r*a «diy tbo bor jf ^la. wut'’ in tlw first 

. i ^ ^ " f 1 ^"" 

period ie ily 7**^ .> .-t 

' ' '7 ' 

5.48 On thi bani^ ff tb«ir ^l^actroaic ci.'J'ifiltration ;i3!3>laiu 
why rJ.'5:rli * ot’tlo nrj hi*jl;ly r,ir>/.;tiva-, 

5.49 In n perli I in th-a puriodic tdblo ^ '.jxplatii why tiK 

ioi'*r:atio.i uoorgy jf ol,r tjota iiacraa^ot c*. fra-, 

loft to rif;ht* 


5.50 In a vjrtiuhl thu ri^iuo of im. ola.-oiit A 

In rroator than that of alj-o.it B. /hir.h of tlioso two 
.?** j'”ontr I'i you thSoJc v?lll haYo hi#ior '\tc:.ic oiriber? 

5.51 rof:#’'n for t; . lacroiisa in tho first 4o!’;sat4oa 
cnjrfy fror H to Hit. 


5.52 


Glvo tlio orcljr lu ..uicu 
of aoiilye- dtocroai-.v., ' 'j 



poi.itF of halidwO 


5.53 


Arran|"Si tho liydi-*^xiduC5 of Hg. On,, 3r, 
thoir dacrin.'^irc bnaicity, i 


Bn in oraor of 


1 


5.54 

A 


Olvta bol'cw is a plot cf fimt ioniaation potoiitlal 
for n fow cji««cu.tivw alsrn^jiito (A 

a 



litlar «mwKli<r4 t i 


€11 post 

^ , 'u 

t) %M 4«'cst titl: tlu 

» 



d) tlio :irait f.liicli te n f**! 



t Ik ,t 


H- ^ 


0 ) tfcio tw 


11*1 #} >' 








Toiat out th'O wtaiiitjssas of 

tablo. lot talM it tte t»lj 11^41 


5.56 that ia 
oleiioatg ? 


lli 



IV 


5*57 


5.58 


IllO WllSCii 
nf AtOT 

of iP 1- 

thoea two 

K « 14). 
fho first 

Ono r'olo « 

foir 1 no: 

of licat i: 

products 

the elect: 

Iho first 
!I?hQ fleet 

roJ 0 of e 
ntor to f 
ovsmll p 
V/liat is t: 









UITI1‘ - 6 


BOTTOIIIG fjm G3fJCTIIRE 


I OBJJ^flfS TOU IlJw 

(a) Inalti^Xo cht>ioo t Write tbo corr^act axioffer 

6.1 IiewiCi '.vtruct.mi for pboi,pbid« Iv t 

a) ife : H:i 

« * 

:!r! 

(na'*')3 (iVi’■) 

t * 

o) Car)'')^ (cVi''-) 

c 

*■ • 

d) 'Ail ; I* : !la. 

6.2 Tbe ti at sarr6;i|iQT.d‘^ to 0p‘' h^bridioation is i 

10“/" 

c) a:/ 

d) 


6.3 Ibe r.oloc-xLe v/l'deh h’ui a trigonal IblpyiaDiid eeo!i|.etry is; 
a) Cll^ 

’’’ ¥U ’ 

j,1 PCI 5 

a) &^'r. 








Um 




caa^ou Et« ii i 



b) BA 

*1 


o) OjHg 



6.5 In Ho koi«aji«, tte benJ*' o<»*»‘i>i. H'.v ' 
atom 'is a .* 

a) @ln^i wtl#iit boM 

b) daablf eo^altat b& .liii 
\y<ff tiilli eotaXttsI b 

d) Wil«l bojid 


Jm ii» hm alt oloctr *; paii**. i .it, Tii'i 

of 1310 mol0Calo 

witJi tbla atfj as ttia ii* wiii t. t 

a) s^uara planar 

b) oct^Qdral 

c) tatrahadral 

d) trigonal bipyir®idfd 



All Eppropris.te u ouidii'C in OaCl« 

will 5 * 

a) ^oval^nt ijo.idiiV: 

h) ;il*-)"fcr’wvaludt 

c) hydJ’'f:u:s lS'^‘ndi.;c 

d) Gunr*'l3 .it't-i »'*»jut rjO’Vlia^;* 


6,8 Thu £;r>3!!X3«i'i.ni j.i iv havu pyrdmidrO. ..ti'uctu.rcs 


a) HP^ 

b) ycly 

c) BF, 

If 

d) KIT^ 


6.9 


If thu uloctfindf. 
lr/' ap' i 


c j:-i" Li'us'ati un 


" 4 ,^ 1 ^ 



I 

M 


*f m\ in 

\ tid wlactrcns 


vvhi?^:. di-v r^H’i t i . •' 




n) 4 r/" 

b) .V’"’ 

o) 3P 

d) 4r‘* >4/' Jp 

6.1c Grapblt j had a rihuot atructara^ wiiuro tha ehaots 

are to^aMiar by ; 

a) covaluiit b'^adb 

b) van derwaal *^3 for'^a 

c) ionic bond 

d) hydrogoii bond 



Kf i ). 


041 A in i '?f 

1 wifeiuetwr '•. 

> 

a) c«vil»i TOiy 

b) toms «ali 4 

e) iol 4 >eialty solii 
t) Mtallie MlM 

642 k cslM hm t flgsl cilr^t turs* 4» * 
wlete 4efomall@u i4-4 v 

tcffipamtiira# tn-a t i : 


a) ta toaic wiia 

b) a co¥iJ.tfat huli^ 

c) a Mleealir *>ali4 

A) a Kitallit 1 3l a 

^•13 ]%dX 0 g 9 tt flOllEiliy h*^®} yvl 
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Th 

o olool 

,ro]4. 

C Ci^ 

ill .*.<j,'of 3 

±0 

£2^ivari 

by : 



X 

p 

s la 


b 

2p 

■* 

f 

Y 

i la"* 

p 

2i^ 

2p 

> 

Z 

i 1 e 

2*-2 




til on, 


i) A r.oluculu nr X i j:rl 


a) X 

1.) Xy 

.) X, 

a) 


dj ) Tl ~ r vill bu s 


a) icnic 

b) ctwa 1 r'* 

r) *:< ’-t’diAnt’j cj'-'V-’lIos ,t 

il) rnyt^Jlir 


ill) X - 


e) 

d) 


y bcr.d v;ill b , J 

io.ia c 
cov^„lcnt 

coo3^iiiat,j ?G-v'alorit 
Kotallic 


iv) AiKOIoctjQu 

a) ? 

b) 

c) 

d) 2 ^‘ 


of 2 ir: »oprocoo‘ 


olutno^.ta 


od bj' s 


od as : 



^ !4 

'%.r 


t '‘•ii 




I 

m 




iUf P 


a) sMli* 

fe) e 14 «rlii« j 

e) ' 4 h 

4 «r .,4 

6.16 tfeff ft#ll»ir^‘ li.v »«* ,1 t 

a) ' fflttalli-e h> 

" ‘ ’b) TOirfiBiit ,i^sjs4 

< 4 ' " 

{ ^) vwi d«%aal*p b'^'/2 

6.17 HgSO^ i:4 a ci«j.la .f 

““"r'h'.ato bv,.,a. s,.; . 

r0p'r@aart.3d j^j s 

a) H ~ 0 ~ g -. ;■ ^ jl 

% 

*> 

^) fi~ 04 “g. 40 „|| 

' I 


f” « , '•’ *» i 

*1 


fi) 


II - 0 


s 


^ — H 




? 

3 -r 0 


H 



^ t' 


6*18 cciEp'Jund thvt u.j .,,ivu a li laai" c-tmcture is s 
n) CO, 

b) B0C4 

) C 

c ^ *^2 ? 

d) 0 , 

6m 9 Identt/y tho inc;un\?rt C3tntir‘0rit : 

a) tijuonruice ftructuiHjs bava no pliyolc^d reality# 

h) RwSfiuaj.co f-tractirai.. ojtiai in iti’.agi’.mtioii only, 

c) R'iscnaru^ ^trdi'l'iron -uv u* 3 ed because bdiaTiour 

of ffiolwculan carjiot by rearo^urtod by a 
airnlo oti*-j«tnro, 

d) Ryfc)m!’ye etracturs and c^’Jioiiical foiui are two 

dlff.irunt corjujrjtr^, 

C,20 Idantlfy i}iw inc^ri'u'^ t 

fi) Icnuf aolid r-r r*]};/ bavj tlgb sieltir:^; pointa, 

b) In iho E.olton ninto thy r^^ulnr arroiigoraynt of 
fi crpital iB duatroyod, 

a) Ionic nolidt: jconauct yleotricity, 

y* b 8 1 , 

» 

fi) Ionic aolids diooolve oahily in polar iiolvoats* 



6*31 




it 


limttff tiis lacort' 


a) SiBca p*arAli 3 l " v, t 

1® for a r^i i /»* r,* ‘Sifip, 

all at«ii .of a mJr. ». *„ ^ t h^i 

ia tb« @m« plaii*j i« ti f ** fi, 

p oAltili' ar® pwiai. 4 * 

t) Itottflioik of ofui Cfl». 1 h, ill. 

to tlio oth.« wtll ^ i-4*.; nx*i...4.. 

ovorltip of th« p a*;4 *?:, , r.; 

Budh rotation te f?pr/;ii4t,i4. 

c) A dimibstitatut n^diylijr. j m h -"I - 

exist In 2 foi»3 i If a ‘ 

of rotation of saris'.^4. nt«, si’,a C f I'-jd. 

a) 'Er©0 rotation «mnci .,.1 j-. 


(s) QCSl4i!^tfiiQii:tyft9rlj^a 


6.23 a) 
t) 

c) 

d) 


Ill tho foiffiatlja of 


„ 4 - , , -i . #11 ai 

paJ-rs aro shrrac bote/u*,' tv t. r ,Si;. -i-r-a 

critical distrmcti ijn t,.,,, i4 wfcisb 

0 forov; u* i,« ^ ^ * C tt tLj fortij 

of ropuLsioii is caUod tho 


All thu 4 Si - Cl bonds in sici. a. 
Qiid aro diroctod towards fotti* e'-^ra^r ..f fi 

Tbo hybridisation in 3F, 

--M) orbitals* 




g) 


in, ot 

^ • . ■!■ 

of the absence of 


® nnd tr«s 



h«iai« 





6.23 a) 


la) 


c) 


d) 


11 boiwl foiT.cs4 h^j o¥ijrlap of atonic 

orW tal.u 


In i* bcmd. , al-jctiw. dc’ if* concyi) 
i) fivi i i) tuj p3.fu'yj of tliu 

bwidiiii? at;«: * 


fhc ai.i ^ .'iril n, 1 pL»into 

of 1*/”* dnj t'» IL,, l^mf^iori of 

bond. 


In n cc*,poit;id if A attinicic %'aq finnljfud 
prdr of ,;1 uotr'o: i, thon A ia rf.&r^ . 

tnan B« 


o) 


Og itclccul 


1.1 




dwi to 


prcoaitc 1 <r t/o. ’•tcpr'irxjtl *ili>ctrjrai* 


C.24 a) Coiipouncr nru roprcjf'ontod b;; thoir i#pl’'AOiiX 
f’■^n.‘.jila^ of* tr, .r*' ■' ‘ fomulaj oy t*iuir 

3 triiotiiri:iI fom'ULla# 

i) Bfornulii that ^ivo.% tbu rjlttlvo nasbor 
oi cliffcr.mt hinda of is ci^li^isd tlio 

il) fliat rftdch givas th^ r«^lativu iirraagifiont 
of atoaii in call ad tlio * 

iii) That which gi¥«« tiiw acliwl fufflher of 
diffaroilt atoms is o filed tfeii 





nt ^ lair 

el^tWi'iia* « %>..A tj . is t4, 

thm>s 


(*} 


H'.fit *wr^ f4vt 

it' 


hendi:^ tit ihnsd^’,^) 

»X% '*’.1*^1 ii 



psXrs or _Ji2_ 

P«ir. liij mIw 

d) 

^.iirtasivd f *w “A 

t* . mm Mu 

#r:» i* 


'f 



o) 

the 

i ‘ 5t>T- . . 

: -omifti 


to the ftfjiimr ^ 

t'ibtiitf g 


nhmtl l 4 eill.«l thu 

^^auBwewR^aiir M ^ ' 

i« 

# , 

6.25 a)A 0 ' 3 Viil»t bon 5 wfi^r^ J ts < 

both thy iil 5 1 , t ,i ^ 

eoval^^At bOAi* 


b) In mi b^nsj^ it t ? '--nVl. tj’- firj «il 

which atiiB %ll} ^ t'T^stnto.r -i,nr* vf thjJ 

f* 

olocteft pair by of tt® 

twc Qtctsy# 

c) ®iC! corACwpt of j1 n -1 fiwt 

introduced*by %m fcciy,ot:. t 


i) 

0 .) 


'SlBotTOHi^ntiYily in „ rio»jrar« 
tion that an atoa l,'‘ii f.o.' a 
oloctroi® in a Eolucula* 







ia th 


ffiy 


«1 
^ **« 


i 4 t 


i^. 



’3 


[cl fm© aC false tjp© 

6, 2(> Uleirgify fox3^wij ^ j*tt_.mo g t .; v.t Tr iv Af) or. MLStf(f)j 


a) 

1 ^) 

c) 

d) 

cl eubstajice^ 

o) 


IIP la p. rjh. prd^T 

if: n li\ijr>v r.olv'raU-* 

ii' ilurtrCii il.jfu^iont 

Li *'/?-, id-... «d .irvu'i ioiiie 

arid c'.'Vfiljiit 0 h^j the 

no cftllaJi {.ijtfili.j boad jaI vaMer wnal» bc^ad^ 

!lyc!;r>i'ua bundi triwn^.iT than boad8» 


6.27 a) 


b) 

q) 

il) 

a) 


Cli^ ha.i a gjra dipol i 

ki Ifcaiiit bi»nn ir sir. tjXi’ifiTio a”nu of a polar 
iii'Vrlnat by,;?!. 

2 

& 3 :idify ia luvolV'ja a % hybridiiaitian 

'*1 O'b b'., t h,j r^praa^ntcid 

m: *> r^j'n, '.nr in 


X'Oiaf? .jOiid'irt .ictrtoity in th« 


i t'' ^ b 


4 J '*(' I 


j’.i frttf to iEOVv‘# 


6,23 a) /. cGY^duiit b.ind c-’*': nl^’o ranul| if only om 
>if thti aontritutaC both tho* ol^ctroac# 


b) An ioflio br^nd i® font! to a:* elsctrostati^ji 
force botwem-oppositely charitod ioi»» 

o) Gomlont and Ionic habdn iT-o-tferf oaly-poa&ibitttias 
in Ir.Dlat lA i oXeculfiB^ " ' '2‘* 



d) 


(D ) 
6.29 


6.30 


6*4 ** 


A hydrogen boM Ww*^i.r thm- v'tudjr laal^s 
^atoractloa* 

o) mcjotroiie tiT*i 'sarrlun. i. iPutrO.;’ wlior@afi 

pooitlva and lo^ur, shfu-g'j crtridera 

in loiuc liquids. 

.^ , -.... * 

Matob tho itcffis giTran in Iti^t A with r-jlL^v-uit ciiswjr 
given in tlio Hat B by iMlcata 'q: tho iMbor 

of it am of list A fjCftinst t^nt vf Ilrt B» 


Uat A 

bonding in solid t;tatu 

a) ionic aolid 

b) molocular solid 

c) covalont aoHd ^ 

d) tiotallic aolia 

list A 
Soomotry 

a) trigonal planar 

■b) totraliedral 
p) octoliGdral 
d) linoar 


Lint 3 

.nl vin 

, b 

1) ‘ idlfi jd hydrogen gi 

ii) j'l.'rbiti .nilphur 

Hi) nopp'^r * 

iv)potmiel;im < •'iiloridc^).^ 
v) illn^ni crjbido 

I-K't B 
(b^XHd 

, i) 70"* 1, 

ii) 

iii) 

iv) 1C9.5 b 

' v) 110 ’*^ 



6 J1 



Il'^t A 


tin n 



C 

ann 

^ ^ W ^ 4^j4^ W '' / 

a} 

St, 

^; 


b) 

Af, 

i 

/<' 

1 1) 

tt fi*i 1 <• 

r) 

CCi, 

*iS 


1 * if, #;.'ki \ ip^jrTd4 

A) 

> r 

v 

t ■•• ‘ 

*i't^’ ’.'U plimai 

a) 


t 

1 h'.ur^u 





6.33 

Soai’'i:, d.i'tr^ ^ ‘ 

.c » 

-lY 

. li 

, r 

u it ty f*'iili 


SilvuT 1 1 vj, A 

ri„'^> 

V ^ ^ 

S ' .rt- 

T ' t 

Hr ^ 

1 tv 


th4% ty. t, r. 

'ji’i 

« 




6.34 

thg ‘I'T.ij ijv*' 

„ i.a 


If 1 

' ,2 

, ‘*fis.ro"ri tfia 


H-O-l,, ‘1 .’Z* 

i?« li 

in 

A ^ * 

1* 

> * 

At t .'ijiS for 


thill 


6*35 Bsplaisi A*tii 

4 

balp of |r, ^j|fitt*fl dU‘.grm* 



6 © 


6 * 3 ^ 4 4 , 3 , ■% s at«e 

jQtOffi'bdrs iX s 1 j 11 » ' j, + ,|'if ^ I 

OTpiric^ ff>m*a2a *f the , <t“ilriij^ 


a) A ajid C, 

“b) B and C, 

o) B OiOly anti 

^) Q OQly 


6.37 


Why jji it r*:.ru.. n 

for ozone? 


n I’*’!.*' Stmtttf, 


6*38 


S 4 «^ 


The iBolting pcintr PH^, 

. an inorea^o 1*; the r;.>l40*,aia 

,observation. 


31 ^ 15 ,, inaii^iase. wit 

j 

* Afc^uiit for. tMs 


Ih the fomation. of A 1 ■' 4s t, 

, 'n . O-ve the electron ^ - r r/ 


2 and ^2 sro <"> 5- , 0 i 

-i* ^.hich 

AB5 

has a dipole moment vdiern?: Ci: , h-f 

‘ dipole 

^Moh of these t¥to cor;pentdt \/iii i 

linear 

? «w 

<10 you i-afer about tho aloctiV n.rmt 

ivity of 

a) iiHi 

S and b) 0 aiid D? 


V 


6 • 4 i - HOl 

3 naxsts of polr^r honcib but it It not a 

fflolecale. Ijs^ilain s- 
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6.42 Ho"v^ do yoa explain Ter lueturo in notalo ? 

6.43 TaJci^ig into con-idoratioji that the electronic 
configuration of carlon is 10 “^ Ij 2p‘-, how do you 
exolain the predominance of tctravaleiicy for carton ? 

6.44 Draw the resonance atriictiire for sulphur dioxide. 

6.45 Suppo:-'' a hydspogen molecule i.■ foimgd betv''Gen ao, 

. 1 

atom of 0 . lighter isotope ( and aiiothor of a 

*3 

hoa-vior isotope ”/Ut^t do you expect thd polarity 

of this bond to bo ? 

6.46 Recognising that chlorin- is luovo oloctaionogative 
than iodine, vdiich end of the oor pound Oil v/ill bo 
positive ? liKplaia. 

6.47 Although very useful in a largo nuTibor of caso'o, 
tho octet xulb has mouy exooptions. Give three 
GvidGucGC to support this state'- ent. 

6.48 Yfhy arc thuro H 2 rioloculeSy but not Ho^ uoloculea ? 
Ejqelain. 

6.49 ^/hat do you expect wall happen if you pour liquid 
oxygon, (which consists of rX'loculos) botY/oen the 
polo pieces of a magnet ?■ Will you get the sseio 
rv^eult if you repeat this oxporiiiiGnt replacing liquid 
oxygon by liquid nitrogen ? Explain. 
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6,50 Ihw aLoctronic corifiiiuratio, 


•1 <r t 


iowa 


143 *" 2s^ or.'j n:rn.""*^ ^'i 

divaXenl; co; pounds Ho.»Jv¥ar, t /irit,> of coftioa 
courpowidB ar© xO'UiU t'Ui'ri.W'fXlojit 5^plaiiii 


.6*51 ClaBsify tho typar of bvi^idc %d^iTil5 ^***isld bo foimo^ 

• a rosi^lt of oacli of thu f^tocio of^ls^i 

a) B aiid B 

b) a end p 

c) p arid p (aidw to aid;) 

d) p and p (and lo und)* 


III LONG ANSWER TOi! ITH 1 

6.52 Wb.at is noanb by polar iiolonili,oM ? Givo oCTplas. 
What aro tho factortj utron ir.Jcl* ti»o poiari.ty of ^ 
bond depends ? Wh;y xu uxiu bond iu H -* I “H 

107.3° ? ^ 

6.53' In SiH^, PH^ H^g bond aAglo choiigec frcan 

109.47° to 93,8 to 92.2^. Kou irould tLa VSSPR « 
0 ( 00 ormt for this trand 1 '/by aro tho bond ah^o® ^ 

NH^ and H^O groat or thai'r tho corrospot.ains valufl^ 
in PH 3 and 7 
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5 , 5^1 How vdll you acccont for tjae follovd^ig j 

a) colulnlQ in '.’/ator. 

b) Holinr’i do..' not IH,, i/olociaoB. 

c) pifaCl hafj a higliyr i'lolti v-; point than HCl. 

6.55 Diocuoo tho nodol that io /fonoraaii accoptod to 
oxpla i thu ctahility of motolD, 

6.56 V-hiat malcot a hydro^^on rolocnlo noro obablo than tv/o 
hydros on ator’s ? Row can you oxplain tho o tat orient! 
a sot of t’v.'o hydrosori atojii:. ha'' lo\/o?-.'t onorgy at a 
crjtical dintauco ? 

“ n * 

,IV TOERIOAl. PROBLIiR']S ‘ 

6^57 Tho antornuclonr ooparation in jodniji.' olilorido noloculo 
it. 0,283 ltd. Aar.nr comTnt*; tranofor of oloctrons 
froH sodium to chlorino atoi.'.j ) calculato tho 
dipolG noiiont of sodiu:: cijiloiidtji b) what will bo 
the diroction of thu dipole mono at ? (Given, charge 
of olootron is 1.602 x 10~^^ C), 

6.58 Tho dipole nOT.ont of LiH is 1,9*54 x On, and the 

intor. ionic diatanco httwoon Li and 11 in this noleculo 
is 1,596 X 10"’^^ SI. ^'/hat i'i the i> ionic character in 
LiH ? (charge of eloctron is 1.602 x 10”"^^ O), 






omoM) m m yoMPOUKPs 
1. OBJECTIVE rm 

(^) KiiItiT:ile choice ,,typQi Write the rorroot emswer i 

7.1 In nature pure olemental cartoon Ir round an i 

diapsond 
t) dilute 

c) coke 

d) caz’bon black 

7.2 Which of the follovdng nropartiQi^ in not applicable to diamonds* 
a) diamond ic. a vorn'’ hard bubctancs and is employed vdiere 

hardnesc is dfioired. 

urf Eiamond ie tratiepVQJii 'a^id a good conductor of electricity* 

c) Eiar^ond i£i an allotrope of cartoon* 

d) In diamond orntoon atr"c exist in an hybridised manner* 

7.3 The structure of molecule is toec represented ass 

a) C 

/, 

r I. 

0 0 

h) 0 0 

c 

i/c |) 0 ■= 0 f 0 

d) none of the above, (a, to, o) 
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7.4- Which of the follQwih^.ls AOt a charactQri.jtic propety ofi 

' ” ■ t. - I 

a) It IS a colo-urle&to gao, heavier than air* 

b) It IS slightly soluble iu water at ordinary temperati^S 
and pressure. 

b/c) It IS poisoTious* 

d) Ib does not ouppoii: life in aniLiala aiid hinaaiis. 

7.5 Carbon comuines with more elootropoBitivj eloirunts than its^ 
whan heated to high temperatures to foiml 

a) carbides 

b) carbonates 

c) cyaindes 

d) bicarbonates 

7.6 Carhon-carbon triple bond is prooent in : 
a) alkanes 

h) alkenes 
i/c) alkyncs 
d) arenes 

7.7 Which of tho following forms a homologous series’^ 
n) ^2^4’ ^2^2* *^ 2 ^ 6 ’ ^2^5 

^ C^H^5 C^Hg, OgHg 

ft 

OgHg, OgH^Q, CgH^j 

a) CH^, OjHg, OgHg, C^Hg . 



7.8 Tho ftmctloaal group of an acici ujji'iydriclo Xvt 

- 0 ~ c - 
0 0 

t)) — G •“ 0 •“ 

b 

c) - 0 - OH 

0 

d) -C-O-^O- 

7.9 Oompoiindo with oairio raoloculur fomula but dlffvU'orit 
arrangfaBontof otoasi^ ai*u ki^own uoj 

v^) iooraoro 
t) allotropco 

c) homologujS 

d) inobar't 

7.10 Th. lUPAC GH,“*Cih - Cir „ CH^. - -» CH^ 

a) 2“Othyl - 3HEicthyliiv*xan^; 

t) 5-othyl ~ 4*-iri..th^':h.,..:riri i 

c) 4 >, 5-dimc!thy3 iiaptan j 

3 > 4 -diBwthylhop tajrii! 

7.11 lUPAC naiB.- of th„ coii^pomdt Cl^--CH 2 “C»CH 2 -OH 2 -CH 3 is; 

OH 

a) 2“propylbutone 

b) 4-Gthyl*-pout™4-"'aao 

-^c) 2-othyi -p ont-«1« ino 

i) hop t sue « 3. 
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7.12 


7i.‘13 


7,14 


7,15 


^he TOP AO namo of tli® 




n f 

i^xS, 


is I 


a) l-carboxj^ - 2j2--diffluthylothoriw 

b) 2“irLQl;hyl-TDut-2oiio - 3-oic ocid 

o) 3-methyl - 2-butonoic acid 

a) 2-methyl'btitQnolc acid 


..xiiQ, xurAU namo 






ffi CH. 


a) 

h) 

c) 

a) 


1,1 - dlmeihyl - 1,3 hutanodiol 
2 - mothyl - 2,4-perLtajaedxol 
4-mQthyl >- 2,4-poiitan.ediol 
M't3s3 - trimothyl - 1,3 - propanediol 

■'t , (T 

TUP AO namo of the compound ^^3 % OH - OH ioi 

a) isopropyl alcohol 

h) 2 - methyl othanol ‘ ' 

c) 1 - methyl ebhanol 

d) 2 - .propanol * ’’ 


‘ 

H # ft.. 

The IDPAC namo of the compo-uiad ' ' 0^',i _ 0000 H ioi 

’ : , . 2 5 

a) ethyl bou^-e^iyjo' ^ 

h) phenyl sthaiioato 

c) propanoyi honoaone 

d) phenyl propahdate' 
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7.16 ProS’i^er a mixture of: 

e) carbon monoxide'^d hydrogen 


c) 

d) 


cai’bon monoxide ecid nitrogen 
normal butaiie and ioohutane 
methane and et/.arie 


7.17 Uniq.ue p-^operty of carbon monoxide is that; 

a) on combination with water, it gives carbonic acid; 

v/b) it raacto with haemoglobin in red blood cells| 

c) it IS a powerful oxidising agent; 

d) it is used to prepai'e aerated driiuro. 

7.18 Which of the following statements is not applicable to 
members of a homologous series/? 

a) Thej/ cai\ bu repreoonted by a general formula . 

b) Hhore ii> a regular gradation in their physical propertie.^ 

c) Most of tlie r'‘OEbe.i' of the oerier can be prepared by 
similar methods. 

Two consecutive mombers differ by a cQUiinon differonoe 
of - Clio units. 

Completion type itomo 
Compldte tho following : 

7.19 - The.prnpnrly of carbon atom bonding.to,.lta 0 lf, is 

7.20 Organic compounds with sam© iiiolacular fomiula but different 

structural ‘formula are called ^ ^ 



7.21 

7.22 

7.23 

7.24 

7.25 

7.26 

7.27 

7.28 


In g:"ap!iite the hyhridiSfit.lou oi : 

Solid carhon dioxide is knovf’- &r. ^ : 

f 

Carbon 'blao.k; i ' u" ;d if - ■ 7 ■ 

G-raphito ic used as a ' 

Silicon carbide is coEascrcajLlly 
The TOP AO narno of HCKO io ■' '/ •/ ■ 


■ ■'* tyre manufacW 


■ i ! 


In the lUlAC .syetau: the i.afnx in t* ; . af or/jcac 

cojapounda indicator? fcho no.tur.* rj*' Ut» ' b 

**"*"’' .....I 11 111 111 .mfrnm 

^ when poo-, ju i;i T V', wnt ;r f sn..;* 
aiid liiiewatar timip iTiillcj'. 


i. 


7.29 Bicarbonaieo of calciia.. r-j. I : 




'y 


the 


f 


iiardK.,r.r: *»»■ v, J, .r. 


7.30 The phonojnanon of exLCtca.:, of 'U' , .n 


is called '' 


, ^ -f 


for | 


.t 1 .-'.r “ tf ti-i ■jicnoet 


/X , } ■, 


7.31 


ijoiQ-iuj.! coTiiida on roar" Sion p"’ 


'hi , 


7.32 In the rjoct.'.ons Fa-,0,+crt 


7.33 

7.34 
7.36 

7.36 

7.37 

7.38 

7.39 
7. AC 


-,w . , 

X. J 

acting as a pSxiP(i‘frf ,c/yf { 

---' 

iinother fona of graphite lo " 


t, C'’* 


I'll'' y: liOaoxiae as 


The expanded vorr'ion of IiJPAC ia 
OT' 2^12 is used as a ____________ 


The first organic conpoimd to he rjiiU., 


a c v.'ao 


from 


a ..-lueons oolution both carbonates arsd bi .'•'irboncrtoO' aye 

■- ^ -to . . ;! , ) __ 

TOT steaads for 

explosive, 

bPO st^ds fpr. :_ L-.avjIvU ^ 

"" “f." in-n . > 


aiid ir u. jd aa af 


liYing organissi^; Obtain .. 
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7.41 


7.42 


7.43 

7 ’. 44 

7.45 

7.46 

7.47 

7.48 

7.49 

7.50 

0 ) 

7.51 


7.5? 

7.53 

7.54 

7.55 

7.56 


Two Inportant roaoon for the abundance: of oi'ganic 
conpouads are ' _and _ 


One of tbo gaseous hrodri't^, du autoiiobilo oidiauct v/liich 
loads to onviroiTCioiital Viaisards ic . 

Water gas is obtsauod by par.aing _]J_over 

hot 


ii), 


Soda wabor 10 a solution of 
unde r ii) 

Sil]con carbide and 






in \/abQr 


QjirbidQ are usod 


in cuj?t:ng and drilling tools. 
Alkenoo ^ jiLkynoa and o-renoc are 


'' hydrocarbong 




and 


Irportant oourcoo of rcnuo ar. 

/. ! 

Tho Jiain conotituoiit of Mnegar 10 <" '' '• 

I’rcon or d.iclilorodinuoroi.i.’ithane 1 used in _ 

Thu consLituoiit of nob}) balle in 


') / ' UJt'V 


True false, typo itnib 

Olossify tliG f0x1 owing stator.aito ,.n tmG(T) or false (p). 
The lubricating property of graphite in asoooiated vdbh 
its shoot otrueburo. 


There arc only two allotropic foiru of carb:)n. 

Carbon iionoixide ir used no a roduciiig agent in notallurgy, 

2 

Tho' carbon atone in diaiioiid ore sp hyoridicod. 

Tho free eljctrons in graphjto are responsible for graphito 
being used as oloctrodes in dry cells. 

Tort •* butyl cacQhol acobrdiiig to IIIPAO syste)! is oallod 
' -2-«o4hyl 'propanol g. 



7.57 

7.58 

7.59 
7.60' 

7.61 

7.62 

7.63 

7.64 

7.65 

.D) 

7.66 


Carbon dioxide dis^olvae in water fco rj 


C'^’bonic ac« 


Jithylbutanoate io the lUI’AC u-'mc of CIUJOU C,H 

j 2 5’ 

The lUPiiC name of (OIL C: . CO),. 1 ir iv 

3-2 butanoic anhydn^, 

The lUPAO name of C^H^COCl i., clH orcbouaojie . 


COOH is called 3-clLlcrobenzoic kkouI ;•/; 


’system. > 

Tbe molecular fonnula of ar'inobe*. 


''' iraiuf to the lupj|o 


r C4:,fiOZl 


The compound 01' is called chitr- n'-lis’o 
TheHIPAG name of the comnoinri ;'), 

'io nitrocyclohoxaa’iuo. 

Carbon black occurain iialnre. 


MatchinA' typo items 

Matcb the iteic.'j {jiycL in ir;t A \,'iu. helirr'At nnawem 
gmn in Hat B by wdie tin.- I,La ur. S I of 
UctlA -g 7 inat that of li -t 3. ^ ^ ^ ^ ^ 


list 3 
^omtound 
i) SiC 

li) CF 2 CI 2 
ill) OCl^ 
iw) 0a0„ 


IJLt. 3 


0 ) pretr‘j':ii,m,fa of 0..d 


d 


1^) pr;rai’A,l\um of CH^ 

0 ) 

8) X’orri/.».j;7.tt 
0) Goi<a." j|* ,a fc 



1.61 


1,68 


7.70 


— 

9B - 



Lir-t A 


Liot B 

* ** 

ft ictional ^roup 


foTmt/l.a 


i) alkanol 

a) 

(OH'' CH COOGH^ ,, 

j 3 ' 

li) alkyl alkanoate 

k) 

CH^CH^COOH 


ixx) alkanal 

c) 

CH,CH^ CH^OII 

3 2 


iv) alkanoiie 

d) 

OH. CO GH O’ 

3 



e) 

OH^ CH,, CHO / , 


I/irt A 


Lint B 


functional Aroup 


otructure 


i) efekerr. 

a) 

ROR » 


ia) alkene*^ 

1) ■ 

0 = C li 

, 

iii) alkanal f 


GRO 111 


iv) acetamide 

d) 

OOOR ■ 


- 

e) 

GOxIT-r^ '/ 


1 

Li-^t A 


Llf-i. B 


otructuro 


fu.o bioual 

^roup 


a) 

GH^ CH^ Cl jv 



b) 

GH^ CH^ OHg OH 

1' 

°nH2n+1 °°® 

c) 

Cli^ CH^ 0, OH^ 


iv) X 

d) 

CH^ dig CHO i 



e) 

CH^ GH^ OOOH 11 ! 
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7.71 


7.72 


Lint A 


Lint 3 



bydn^i'ali j. 

^ ^ °n®2ii-2 

n) 


ii) ^ii^2n 

b) 


iiO ^n^2tH2 

c) 

Clt,‘CH * CL, 



m- 

iv) °n®2n - 6 

d) 

Cls. C ^ Cl! 

j 


»n) 

'‘51 ~ A 

Li^rt A 


* ' 1 «? 

lUPAO iiamoK 


131 r.i tuivj; 

i) ?-methyl‘biita<’iOl~2 

-) 

Cl 3 

V r . r . 

A- j 'na** ^ ’ y 

1 8 

03“ 

11 ) 4-chlore -2-nie£hyI“ b) K^G~CI! -Oli ^ 

but - ' ^ Ci! ^ 

111 ) 2 2 4--t:’iinetbyl-^ 

cbloropeatanu 


V A Al Vii. Ay. 

i 


d) OIK » (II , - iXi 

‘ & 

(“'IT 

o) C!i^- e ^ r:; - cii *- gh^ 
" ^'"‘5 ci cii^ 
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II, SHORT TIPS IIMS 

7.73 Justiify 151)0 Btatemuxit that carbon h-'S a tondoi'icy to form 
large number of compomdi.. 

7.74 Esqjlain the structural foaturos y/hich are rofcponsiblo for 
the different physical proportios of diamond and graphite. 

7.75 CrivQ .I'oanons for graphite being a good conductor of electricity. 

7.75 Which structural feature of graphite ire reoponsiblo for its 
being used as a lubricating agent 

7.77 Why is solid carbon dioxide called dry ice ? 

7.78 Why does carbon monoxide bohavo as a poicoiious gas ^ 

7.79 Wbat is meant by tho toim allcyl group Write the possible 
ir'i ]oorfero,of O^Hg. 

7.80 Name one compoutid each of the following functional groups. 

Into thoir formula and otate some of thoir uses, 

a) -CPIO 

b) -OOOH 

c) -OH 

d) -0=0 

7 -81 Which/of the following reactions do you thiiih can help 

maintain a chock on the increase of 00^ in nature 

a) GaCO^ - CaO + CO^. 

b) CH^+202 — 00^+2E^O . 

c) 600 ,T 1- 6I4O cWorophyll CgH n 0 g+ 60 p. 

d) Ca(0Il)p+002 —^CaOo^ + HgO . 
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7.82 Name a few common oiBr..'lc iuid e^vs tiieir use. 

Group the compo'juids you have ehor.?n nccoTillm: to thoir 

functional groups. 

7,83' A metallic oxide (A) on lei/ifi ^trou5l:> heated with carbon 
foam a compound (B)# 3 on treatmeni with elves a 

gaseove unsaturated hyii'ocarboii (C) which i . used in vreldlng^ 
Identify A,B,C and wiite balanc©! «.ju - i-io r. i'or th'=' reactionc 
involved. 


Ill, LONG AWSV^-uR IIPE IIIMg 

7.84 .What is meant by the t-jyT; fjQlutr 'y '‘'hat tire the different 

forms of carbon ? Liocuen thci3’ o njid ucee, 

7.85 Wliat is the simple-"t method of producin.' iihon monoxide ? 
Diocupo the varioup meLhcd? of propnratinu 0 ’<" carbon dioxide, 
Writ<^' balanced chemic;il ^uationu to 'tho’v LJmt carbon 
monoxide ia a) an un.^otura tel ctraprajuid h) a reducing agenti 


7.86 


7,87 


7.86 


7.89 


Explain the use of organic cv^mpomidn aa tlic Hold of 
i) agriculture ii) medicine, ii i ) indue I'ly, 

About 90'/- of all compounds arc 1 . 1 . .rii” cui pounds. Why is 
it so Lif^cuao bricily the i-porta ni I'ol j that organic 


compounds play in our daily live*,. 

Discuss with appropriate oxanplo, IliTAC sy .tcm of nomenl^tuifi 
of organic compounds. 

What are the major dififorencos bjt'-’cor. oxvhinic and 'inorg3^!i 
compounds? 


Give some of the- uoqb of a) alcohols. , b) Tiin®® » 
^ — sreids. _ 


7.90 
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UI'IIT . 3 

I QBJSCTrrs TIPS 

(a) F''jiltip3 .ij Qholcj Typ.o ; write tHa covrjct aaxcwor : 

8.1 V/hicb of th.; fellov-lnc i-i a loi'rcoiewablc sourcQ of 

onoro’ 

a) h lo: iri' - 

b) 'olox 

c) '\iicl.iM' fiaoj Oil 

d) 

8.2 V^hiG’i of tbv following duo*; rot cauno envlronracn'psl 
pcllutioa 


a) : 'I.bustion of fuolr, 

.b) photooyj'.tbesis in plants 

o) iioiii.aotj 


d) 

'Dv“‘’tiL‘id . re /iduj 

V^iioh 

of the foil 'v.dnt': 

io a'"' oiOotbonic roacbion ? 

•) 

- 

OILO ; ' H ^0, bJ 

v>> 

% ^”^0-f 

2iTO '• Y ILJ 

c) 

+ 20 p 

C0„ + 2H^0 il = - I bJ 

2 c 

rl) 

llaOH + I-iai ---7 

NaC^ + H^p, + 2 


a.3 
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Ihe synthesis of ammonia by the HaherU. process 
ia 3 ?epr 0 ®ented hy the equh'iioji ♦ 






92 kJ 


ik) (g) 

Y/hat is the enthalpy of formation 'f mmonia por mole? 


a) + 92 kJ 

b) - 92 kJ 

- 46 kJ 

d) + 46 kJ 



8.5 The heat of neutralisation of a^alphuilc «;Gid a.i.d 
potasaiim hydroxide is + 57*1 kJ»Tlierof''>ro value 
of j H for the reaction : 

H 2 SQ 4 + 2 KCH — KgSO^ + 3,^0 

is ; 

a) -57.1 kJ 

b) - 28.55 kJ 

‘ c) -114.2 kJ 

d) + 114.2 kJ 

8.6 Identify the incorrect statsiaent i 

G IS zero for a iwersible reaction, 

G IB positive for a apontrineous reaction, 

G 13 negative for a npcxitcv.eouy reriction* 

, A Cr is positive for a iion-LpoataiiOtuf. raaction. 
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8.7 A.11 exothGiTiic rGaction one ati yhiol] : 

0 ,) the reactant? have energy than the product? 

the roactai't'. h.avo more energy than the products 

c) the products have thu ojonb energy as the roactmits, 

d) bho roaotniit:. and nroductc are at the same 
temperature. ? 

8.8 liPG- cookiug gDt consists maiiilj oi ; 

a) methane ajid ethane 

n-hut ano and isohutaeie 

c) iFohutane end hydrogen 

d) mjtha'iQ and hydrogen^ 

8.9' The '' II values of the follov'ing throo reactions are 
given ar : 
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D) ,\Hj - Hj 

o) /iHj - - 

d) I- + Hj = 0 

8.10 Which fo thh following is a non t-pontmaous proosss ? 

a) dissolution of salt in water 
"b) exj^anaioii of a gas into vacuw> 

c) passago of a gas from a low prooeuro to 
high prossuro 

d) melting of ice 

8.11 Any chemioal raaction involvon i 



liGarraiigijinoiit of atofan 

f 

on hotwoon molonnlop 


Jgiaking and troakiiig of bondc 

d)X dny or all tho fea-tures otatod l-i (a,b,c) above# 


8.12 If/hile invostigating a roactiem, tho ”8y..t&r^J' it, tdkon 
to ho : 


a) tho roactants only 

h) tho products only 

the roactants and products i.o# tho reaction 
mixture 

d) the reaction vessel 




8.13 


A cup failed, v/a th v/atory and tiuioovorcd "but placed 
-n a very larga cupbeard xn a.n .ox.nmplG of 


a) opuu aystom 

b) gIoc^oc ^.tti 

c) leolatocl £.yatam. 

d) inaulatod eystna 


8.14 

A etopporod thormosnast: coTr-plotoly fiill 


oof f 0 

0 IS ?„x oxaiaplj of ; 


a) 

a i ep.^^n oyat‘jm 


b) 

a cloa jd oyct jui 


c) 

a.'' 4 , tool a bud oyatom 


d) 

LiOiio of tb j bb ovo . -y o toTiio ( a, b c ) 

8.15 

Hydro 

olootrio power fita-tion in India is 


a) 

Harora 



Han^ftL 


c) 

ICota 


d) 

Kalpaldcain 


8.16 In dotoianining boat of coj-'buotion it it; 
to provide 


a) 

oxygoj-i 

at lov/ prof-Dura 

b) 

one mol 

.0 uxygOii 


ISxcoas 

oxygon nt a good proGsure 

d) 

oxygen 

diluted by mi inoz't gas* 


of liot 


o tat ad above* 

situated at 


uosontial 
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8.17 ITlic condition ot a spontanooiis roaction ±j : 

a) /'i H iB -VO 

b) . , S is +VO 

c) H io +VO 

a)^' ‘\ G is -VO 

v/" 

8.18 Hion cliomical roactiona aro carried ^ut i.x upon 
■containore it is considorcd that t 

a) proBBuro romaiiu^ cons taut 

b) voiumo romoiiB constant 

■< 'U * 

c) ^ prossuro and yolmpu both rosKaiii coutmit 

d) proasuro ond volmo both clkca^o, 

w « 

(b) pcaaikle.tBon tays; 

Gompleto the fc 1 ToCT?im | tf ; 

8.19 The energy stored in a compound is called its 

8.20 The iiltilmscfc source of onorgy of the univeK.y io the ^ 

8.21 SZiiaiiEiffuatBoErBeietinedo ^ _oourcu of energy. 

8.22 Boas 11 fuels contain compotuidB of j) j.! ) 

as impurities. 

8.23 Liffiiinoua yellow flame indicates inauffieiar.t supply 

^hence _ li) combustion* This 
leads to release of poisonous lii) gaij. 


k 
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d,2A 


8.25 


8.26 


8.27 


8.28 


8.28 


8.30 


8.31 


3.32 


8.32 


For a cnemicai raactrony ' G- ~ 0 i£i tlio oondition 
i'or 


Mojog’ ice^ ’f.i.'-ater "ml! oteaiu^ the ouo v^'hl ch haa laaaramum 
entropy ir. __. 

For a hpp'itaneouc reac'tiono^ G haR a ___________ value. 

Photosyntheeirs ie a cncmicol \/hore energy la 

provided hy the __ . 

The net react don o-nvolvod in tie zioutraliRation oi’ 

1 mole or HOI by 1 Kole odT HaOH ia i) 

Thio ir. called r. ii) _ reaction. 

In Oil exothanroLc reaction licet la i) and the 

value of Hi 


T^oet of cofejuation io the i) _change \ihQii 

one ii) of a sabct.,racu io complotely hurnt 

in oxcooo i'ld ) _ , 


A reaction io_ . 'u'h ni t^ao outLsuLpj change ic 

P'j.iitdvo. 

Hoat of neutralioati on io the hoat evcjlvocl vdion one 
_aj_ of an acid xg complotGly nautralicod by 

one _ xi ) of a haao. 

Hot gaoeOycnd hot ctoeia that amsh out of the osirth's 
interror in the form of geysors, hot uprings etc, 
confcitituto the __________ Bource of energy. 



8.34 


Jin . system is that in which ciui^ and 

mass are freoly axchongod \dth the Lurrcii.idln^» 

8,35\ In SJi .■ i) / system onargy caoiot ba texctiangod 
Tjotwean the ays tom. and tl to 11) ♦ 

8 . 3 s is done i) the syctum hyn,t in 

absorbed by the system from thv ii) ^ 

8.37 The nuclear stations at Malmrat.htrn and diaril Ifadu 

f ' are‘located, at i) _ and 

respeotively. 

* • , 

8.38 Sublimation ic a:i i) raecti k. tb; '^ign 

of H is ii) , 

M ' ii 

8.39 Ihergy transfer boeauso of the diff jrnacuE 11 te^rriK-r- 

ature is referred to as 1) u.-i that du^ to 

difference in prossuro is one it) 


8,40 Batteries are examples of ..i) ubtpined 

from chomicai reaction ; while De*,vrili cr-:rkMr. .iro 
oxamploo of . ii) raf lit) 


obtained from chomical reacti 


..'lergy 


Oil. 


(c ) Tyind €Uld.iai:s^\^3fe£L M<^n « 

Clai3slfy tho follovdag statomc.ita 

8.41 For a reaction 


.w Trd.(-) or PslmCf) 


B 


at equilibrium 


j H - f ‘ s 
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QA2 In an oadothormic reaction Ijat jvolvad* 

8.43 Energy ciiange that D,ccompaniGa a chemical reaction 
i& alwayc v:xproRc^d r.' the form, of evolution and 
ahhoiptioni ol heat, 

8.44 Ihe SI Unrt of energy ie Joulw'O, 

8.45 Wind i-"; a reno^/ahlo oourco of ui^rgy. 

8.46 Thorniochomical calculation:; are baPod on lav/. 

8.47 lacoropletc comhuotion of fu^l loada to the roloase 
of carbon dioxide. 

8.48 IT. + 0^ -r 2K0/ >> r' H =+180.5 kJ 

'^(g) ‘"(g) 

is a.), exothemic rocaction. 

8.49 ' H = H j^yQc-baiite "" ^ product , 

8.50 0 + 0.^ COg 

ic an axaa'iplcj 'i a th jeo','cl;emicaL eq.uation. 

8.51 Burning of carbohydratoa in oiir body io an ondothormic 
reaction. 

8.52 In ovaparatiun of waiter, -x H is positive. 

8.53 A cloud burotla. ito rainfall in a procoos 
involving increase of entropy. 
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8,54- Stars in gonerol are tho TxLtiBato sourcj of all 
t'ur energy« 

8.55 Vtoen hydrogen atoms comhino to f'm hydrogori laoloculu, 
there,is a release of energy* 

8.56 ’ A non-luminons flano in the humur -if cooking gan, 

is duo to incomploto combustion* 


8.57 E of a reaction can bo convuniontly dctoiir.inod at 
Constant temperatufe and ccnsta^it proosuro* 

8.58 Efficiency of engines con toe 1005^ at the wiixifiur: 
IqtqI. 

8.59 The heat of neutralisation of strong acids and 
strong bases, is independent of the acid and toaco. 

8.60 Cooking gas contains mainLy bdtaaydi- • u 

(d) •fiSggC items 

3 _ 6 i Hatch the Items givon in list A with ralovaiit 
answers given in the list d, by indicati.sg tho 


correct nnmbor of itomc of liot 

uf'list ,B., 

LIST A 

A agaiartt that 

IISl B 

i) 

aolar energy 

a) 

a/ 

canoe .o'jil poButiun * 
causes clinctic changesv'^ 

ii) 

carbon monoxide 

b) 

lii) 

sulphur dioxide 

c) 

cau.-e water pollution N/ 

iv) 

fosticide rosiduos 

d) 

cauco gcnatic disorders 

v) 

mdms trial of fluents 

0) 

ie a aenowabla oourco 
of energy 
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LIST A LIST B 

Ti) mdioactivo ;/asto'j 1‘) cau.Lj,“ aoid rain 

vii) GnrLon dioxirlj g) caaGoa doatli on 

inJialation \j 

ii) ih a iioiirenowablo 

.^o'lrco of onorgy. 


8,62 

i) 


LIST A 


LIST B 


r jactiojiG 


energy cliangs in tlio fom od 


20+311^-C2H'g(g) ^ a) lioat of fuoion 

= - 84.67 kJ 
grapliit j 


li) CK^ (g)+202(g)- b) bond energy 

OOjs) + ? 

c. C, * 

II 1 ~ 891 kJ 


lii) C(f3)+ 4it(g) —o) heat of nGtitreilisation 

CH^(g) ; ‘ B = -1664 la 

iv) lTaOH(aq)+HOl(aq) —-7 d) hoat of fomaticn 

KaOIL(o(i) I ’ H ==-57.1 kJ 

v) H„0(s)- ” e) huat of conbuetion 

r: ■ cl 

11 ^ 6 .01 kJ 
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I,IST B 

hijixt of rioation;/ 

/ 

boat of fiubliiaatioii 
hjpt of di'-; 80 ciatloi-i. 


8„63 What is acid rain ? 

8.64- ' Sjcplain wby tho boat of noutrjilisation «'f a j'.treiig 
acid and a strong 'baso roiaaina corxtant lircopuctivo 
of tho natnro of the strong acid v»r th^j etner^g baao. 

8.55 Olg^ssify tbp following into ro:iowabl& and non- 

ronowablQ Bourcos of onorgy. Gxyo ruaJ'^ri for your 

^ ' ^Swdr. ' 

i) biemans ii) wi^d 

, ii) nuclear fission iv) nucljar fusion 

8.66.., How does accumulation of carbon dioxido in tho 
atmosphoro cause clinatic oIiangoG ? 

8.67 Explain bow the dirjction of a spontanouiis change 
is decided baaed on froo onorgy changco. 


llSg A 

Vi) Hjbd) —t V-^oie) ■< f) 

h r 

h) 


3HOSI AHgJg IIPE IIB5S 
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8,68 List four pollutnj-it''-i rocultliig froio combustion of 
fuGls and, tlio health hazards cariSQd. by them* 

8*69 Cite an examplo to show that the tot.al heat change 
i:i a choiaical roactioji is the samo whothor tho 
roactioii occuru in one or more 3bops. 

8.70 Explain tho bat;jo principles underlying the working 
of a hydrool 00 trie power station. 

8.71 Specify tho typo of power station exi(sting in tho 

fcllowi:^ plaoo'. ■> e ' ' . 0,0 b 


* •« 

t 


• 

. ‘ . 

i) 

’Knlpaklram 

ii) 

Tarapur 

ii) 

Nang'al 

iv) 

Shivae amudram. 


8.72 How v/ould you Cialoulate tho bond energy of 0-H bond 
in nothano ? 

8.73 Di!''tinguir-h tho tomw "syotem” euid "surroundings'' . 

8.74 Can tho intor-iol onorgy of a substance vary ? If 
so, when ? If not, why not ? 

8.75 In ouorgotic, vhy is the property enthalpy proforrod 
to internal energy ? 
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8.76 With reference to the reaction 0(s) + O^is) 002 (g) 

^ H « z define 

i) heat of reaction^ 

ii) heat of fomation 

iii) heat -of combustion 


8.77 


State and explain Hess »3 law with reforonco to the 
following example 


= " X kJ 


/ 


0 

i) 

/ 


^ H = - y kJ /IH « + 2 kJ. 


8,78 Why is heat of neutralr. ation of ctroni; acido v/ith 
strong bases independent of the acid and the has© ? 


8.79 Why does the entropy of a gas increano when it id 
released from a closed cylinder to mi open space ? 

■f r ^ ' 

8.80 What are fuels ? ‘How are they claasifiad ? 

8.81 What do you understand by tho tarm onviroraaontil 
poliutiffion ? Grive somo oourcoa of enviromontal 
pollution. 
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8.82 V/hat msan-b by 'r^nowabl^ sourco ol oiiargy’ ? 

8*83 Can you visualize a situation wiiou cboinical roaction 
occurs duo to the absoroition of oaorgy from the 
surroundings ? G-ivo an example to support your anewor. 

8.84 Ssplain iii brief why energy chaiiigos accompany ciiiimical 
roactionn. 

8.85 Predict the sign of 3 for oach of the following 
reactioiiG. Support your prediction logically. 

a) OgH^ (g) + 20^ (g) - 4 200 (g) + aH^O (g) 

h) co(g) + 2H2 (e) -®3 (s) 

c) Kgg Ol^ (s) - 4 2Hg (1) + CI 2 (g) 

d) Hg (s) + H^O (1) -^ ligO (s) + (g) 

e) POgO^ (a) + 00 (g) - 7 2 PoO ( 2 ) + 00^ (g) 

8,80 It is impOHsiblo to meaeuro accurately tho beat liberated 
when carborA burna to 00 bocausu the combustion cannot 
bo stopped exactly at the 00 stage. But the enthalpy 
charigos for oomplote oo»lJUB:tion of graphite and that 
for the conversion of 00 to 00^ can bo doteiminud. Can 
you suggest a way to theoretically ovoluato the starid- 
ard enthalpy of the fomation of 00 (g) ? 
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III T,nN& 1'OMg 

8.87 3 i 0 ou 0 B some of tho wayo iix w^ich wu cai conoom 
energy in onr houses. 

’ * 8 '88 fUshing your own daily rou'tino an s.'^. ■ox&iip'Xi^^ il.l’UD’trarIjQ 
and explain what different aourc&n of energy you utilisa 
and what are the various t^pos of energy dimiges that 
you cone across, 

8,09 "There are many natural eourceo of energy whose potent¬ 
ial and capacity aro vajjt», Support the statement with 
axampleo. 

* 

8.90 "Aaongst tho many kinds of r^jaetionn^ perhaps ccwhustion 
is the most common and abundant". Give bb many oxample 
as you can to justify the statomunt* 

8.91 "Pollution la increasiag in tho unvirerm:Q.it and this 
can be checked by proper utllisatiur* eular onorgy"# 

* fe, Po you agree with the ntatoinont t j oxpmi6.'* 

1 '■ 

H ^ !■ 

8.92 World has wide aourcoo of energy yet tliaro iw complaint 
.of ah "energy crisis", irialyse the .jtcititfp.vnt and give 

I “ your views on tho cause of the crisi3, 

> 

8.93 Analyse the reasons for tho energy' crisis prevailing 
at present in our country. 
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8*94 Suggestre mothod^ to OTorcomo tho onorgy crisio 
in our country. 

8.95 Is tho term "onorgy crisis" an anomally when considorod 
from the point of view of the "law of conoorvation of 
onorgy" ? 

8.96 ^'^y is ii nocoesary to develop tho cone opt of "froo 
onorgy" ? 

8.97 V/hy do WG say that oun is the ifLtimato source of 
onerg^r Explain with tho hglp of a lab oiled energy 
cyclo diagram. 

IV NUMERIOATi PEQBLMS 

8.98 Calciilato thu boat of roaction of the following roactionf?, 

00^(6) t 2n^(g) - r 00 (g) + HgO (g). 

Given, that tlio stenidansi heat of formation of 00^ 00^ 
cuid H^O aro ~ 110.5, - 393.8 and 241.8 IcJ SEfspoctivoly. 

8.99 Tho heat of combustion of ethanol is - 138 O kJ. If 
the heat of formation of 002 (g) and HgO(l) bo -396 kJ 
and --287 k<T rospootivolyj calculate the heat of 
formation of othaiwl. 
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8*l00 Calculate the he^-t of fou&ation of pthonj from t}cQ 
f:)llowing reaction's 

a) • ' 'C(sy+ OgCg) C02(g) i 1 H « --396 kJ 

b) ' H,(g) i 02 (g) H20(1) j 'H - -*287 kJ 

c) C 2 n^(s) + 3 02 (g) -7 2 C 02 (g) + 2 H 20 ( 1 ) 

7 H =: -1400 kJ 

8*101 Uning the following tkoimochomical data, caloulato 
tho enthalpy of formation of oMianoic acid. 

i) C(s) + 62 (g)- CO 2 (g) ^ H == -304.8 kJ 

ii) H 2 (g) + ^02 (g) — H 2 O (1) j H = -285.6 kJ 

iii) OH^ COOH (1() + 202 (g)- 2 00^{g) + 0(l) } 

H ^ -882 kJ 

8.102 Caloulato i) & and il) S for tho roaction 5 
HgO ( 1 ) H 2 O ( 1 ) 

If heat of fusion f = 5.99 kJ mol”"^ 

8.103 Caloulato i) C and ii) S for the roaction. 

H 2 O ( 1 ) H 2 O (g;, 101.325 loPa, 373 K ) 

If heat of vaporisation = 40.62 kJ mol“'' 
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8,104 '•'f OH STP 111 burnt a;j t- > oxysan, according 

0 & ' 

to tlio thormochoicicul r..actiun : 

C 0 H 4 (g) + 30 ^ (g) - - 2 GO., (g) + 5 

= -141C kJ mol"'' 

Ase^uffling a lOf^ offici^jncy, djtcimiic liotv much, of 
unofnl boat i: jvolV(;d in thic reaction. 
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imiT - 9 

GILMIO.AI. BQlTlLimimvI 


I obj.t;qtiv-3 jypb iTir-is 

(a) Mu l t ipl j Oho i c o : Writ a tlij corroct 

9.1 Of tlT-j follov/ing \v‘hich ir tlio charac ton otic that 
xr a.-oT 3 licablo to ':y.-:tai':f- at oq^uill'bri'uiii ? 

a) SiiAilahriarn nta-'idr. fpfr a otabl^ aaad atatxc 
conditio:,!. 

h) f'To raoaaurahlvi propurfey of tho .yj-.tors) i-oniaiiifc. 
oone taut at oquilihri^ua. 

o) The oquilihriuii! oxpro ‘'.ion iiivolving coiicout- 
ratjo;n of roaoting cnbf.taiicoc haf. nothirig to 
do v.''ith tomneraturw. 

/'* 

d)/” Tho Tangnitiido of the oquilihriu]'! constant io an 
indication of tho oxtont bo vliich the roaction 
proGOod'' haforo rjachixig jquilihn\xri. 

9.2 Viiich of tiiu follo’'l’V 1. correct fro:i the point of 
viov/ of Lo caio.tolior'o principle ? 

a) If n oystow at oquilihriix. and tho partial 
proocuro of one of tliu roa-ctmto in tho gas. 
phase is increut-o#. then the rsy^'tsei v/ill re¬ 
adjust to djoruace the partiol pressure of that 
react ant. 

h) Yihou th^ total pressure i.- increacjvid in a 

honogoiioouo care then tho syct u' vrill react 
in such a way iis to dicreace tho total nuE'ber 
of DoloculaOf for systcair involvi^ig gases. 
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c) If a sypt.iLi at eqaiU-briuLi ia Dubjuctud tc a 
chango which i plaaj. it. fror. th« i^ciuilibriun, 
a not roactji* . vail ocuir in ^ dir'jctioi that 
count oractc. the 

411*'atatonantB (r.j h^ c), above. 

9.3 Idovitify the ccri'cct oquatic-i ; 

‘I 

a) 

t) = Kp (ET)^-' 

. / 

W K, = K 

^ c p 

(Rl) 


9-4 l/liich of thrj follov'/iiig ataej} ^iitw i correct ? 

a) A oatalyf^t cafu;,, thf.* j; j^nllibriur. co/':.tant, 

t) A catalynt opoodB up uliu *u:\i’ard reaction, 

c)^/ A oatalyct •jOv.,u n . eli tl >■ h.vckward direction 

A catf^yst KpSvcic xip both fonvaru a.id backward 
roactione. 

9.5 Ror tho follciang reaction 

A(e) + B (s) ^ c (g) + B (6), = 1 , 

which of tho followiig ftator^chte ih w-uc 1 



3 


C'O " " C' 

['0 ^ 

fAU®] -- = 


CO = N 


C P -1- 


f*i 


1''!, ; u 


J.l TtVi 


,h7 i;’'"' 07. ^''' . I'l'V'.^ . 3 

''-■v'11.13' ■! \ . t/ ; •]/ 


I. . j 

1 / V * 


ro-'it-ji.l or' 1' 


1 j • ■'■• ^ 

i 0.. , PCI p 


'frr-:, 0-- V. r jT 




,•. ..a •.'\' 


i ) P03 ( 


*' CM 


'4 ' . + - 




'<""" .. - t\ 



9.9 




:n\lch of tho folloriiig c;a''€C’U3 rdaxtie u. wo-uld "bo 
favotarod by incroaso li pivururo ? 

a) „ PCI 5 pca 3 + oig 

b> 2 NI.j'^N2 ^ ^^2 

c) JTg + 2 HO 

2 SOg + 2 SO^ 


9*10 If ±'Z th.Q dogroo of iOiasatiur., c ra¬ 

tion of a woolc oluctrolyto riiVi K th.j acid xci.dration 

n 

constant, thou thvj curruct rulr-.tloardian uan x, c 

and is : 
a 



9.11 


VMch of the following oq.uation'^ dCv'f xot ruprouont 
a b^turogononc uquilibniii ? 


^ OH3 OOOH(l) + G H 011(3) OIL COOO fl (.) + H Oi^) 


h) 


t” 4 Kg (61) 


3 Pg(s) +4 H20(o) 



185 


c) O^OO^(n) Or.O(y) + 

d) llo^O^CS) + HgCg) 3 Fo(e) + 4 


9.12 tiio following otataLi^nfu concoimiig rapciir 

proceuro, idoiitify bho cfatiiLioat v/liicli iu not 
corroct: 

a) ^rpcair pivr>F.ur ; of lignid inuroao jo 
of toripoi''tu.'';. 

L) Dvf-rorO''.t lio,*‘ n Vi diff.nvrb ,'iialio; iu 
vapom-’ . 1 ^ a-o vj: y r b fclio i. • n ^ tu‘ poi-aI m-i. j . 

c) Intj.-r i-f;,' oP .'.,.31 gi'/ja by a lipoi.i dj^ioadc. 
0 ' tl'o V 'lot. 1 j by v.f fclij lai]vid» 

d) Lriojiid' which jiavii 1 j'./ jr vrp: j. -iic.-apj arc 
I. c'/j Tol.^ta J 


9.13 


Of tli 3 folicvin^;, '•,.'’.■0 J oonc.rai 
vopour proo! 'ir,. oi .'Vlor, Tdio itify tl 
which io not corroct s 


.^nnilu b:ua, I 

',1 . 'ti‘'b M iont 


V'/lijn cpuilibrlun x. 'L'jaci tho proa*-arc 
oxvjrt^d hy tl*o c'atox rcJoc'oloQ rcu'ahx conr-torh 
aj'd thin ifj ordlod tho oquilibriiii v.anoar 
proGCuro of 

h) At 'jquilihrrnrcj rate of evaporation of v/ator 
ID equal to the rr.to of condjnDr.tion.. 

o) ' Tho oquilihriun vapour prensuro of v/ator in- 
creaooD with dsejeafse to;,perature. 
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9 2T iiidjp ,iii(i.on.’t> ’^1* ijiiO ‘^jotl 

v^itlj. wliicli oquili'briLVi i*' 

9.28 Btiual zimilDer Qt roluc of nil acidn (irru'.poctiva 

of strong or waak acid) furaich oqunl number of i:olee o 
hydronioii ionc in BOlution, provia;,d th«* tjs'pjrnturo 
renaina constant* 

9.29 In q,ualitativG cation anoli-si;^ catlcu^.- arc grouped 
. on tliG bnois of oolubility product* 


9,30 Changa of otato of watar rt 273 K mid 101»325 ’tPa 
is an oxaaplo of physical oqnilibin^;.. 


9,31 In tho Habor'ta procooo onco uquilibriir it. .otablichud, 
addition of ^2 incroaooo thj 3 i j 1 d 

' ^ * 


9*32 Eemo^val of by l^auifacti'^n fr^' ti'V; rite in 

Habar’a procoso incroaooa thu pruduotii-n of miii/iiia. 

9.33 KoGpin^ tho txporrtoro co/rtait, t3 j productio i of 
amnonift will bocono at loaot tw'ico if tho tdzo of tiio 
containor is iielvod# 

■ I, 

9* 34s Introducing fo-Fo ini'mute qua‘»titi*j.o in Slab or*' 

. ' Process docroasos the £3i.jionia production. 

9.35 In a reaction, a catalyst briigs about lavcurablo 

change in the oquilUbriun conotunt and thuc incroasos 
tho yield. 


9.36 Catalysts alter tho rates of rjacticufr.. 
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9,37 

Cat oly'" to nro actiyo 

9.38 

Gatalyatr' chaago fcLv- 

9.39 

For tbo roaction 


''“2(e) 2 


2 + E.at, 


- a) tlio f03:^var(i roactio..i Xp oaidothorjic 

■fa) tho roactiv.-n in favoujt'jd by ro-ioviAifi 

huat 

c) tbj bacEv^ard r^apiio-i i'- favoured bj iiiGroaLi.i,^ 
thj to^ pora()nr^. 

cl) $h.; bacla-ar' r;actiou is fayvnirjd by incrDa!:-iris 
tho niiuu'il; of iitrofjjii. 


9.40 n ) 


Hato of reaction, i;.. directly pruportioual to 
Kij activ'j ra^r'cr; vf tlu roactants 


b) Eor rcactio.'ir i-i tho liquid phaao activu 


cao^o.o aro \;rittvjn ’‘Jljri iitit.'' 


or M. 


For a ia jqiiilibilun ^ tho valiio of activo 
:>ari;. c.a^aot b. ‘xpronL^d ia toir~o of [partial 
proopuro. 


d) Tho plaoau' o . hi that i tlio ’ aos of a gao diosolvod 
in a givou : aaa of a ;.olvoat ot ajiy turoporaturo 
it’ -nroportloual fco tb-^ pi’ocsur'o of tlio gao abovo 
tho o(ayont> wac studiod by dulborg and 


941 


Lovaa dcfiaod ba;:-n as spocijss (cbargcd or-unclaargsd) 
v/iiioh nan doiiato a,i oloctroa pair. 
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9,42 If thabass strong thoii tho cori;jugatv^ 

acid \Yill also ba fjtra%. 

j 

q,43 In qualitatiTo anfayf^ia, tho aoparatiun and idontifi- 
cation of petal ions, such as ^ ate* ie 

pbsslblo pairily duo to tho difforoncj In thu BoluhHity 
products of thoir oulphldoe. 

, V 

^ I ® 

(d) Ma tching type items: 

9,44 Match the itais givon hi liot A with PuloYant rjii,wurs 
given in list B by indicatiiig tho aorifil inr.b^rs of 
itens of list A agaiiiat that of liet 



List A 


Hot B 


scientist 

coin;ctod \d.th dvVjlopnont 
of cw lOjptAnw 

i) 

Arrhoniuc 

a) 

aid (oh) pPs/ducor 

' 



Cl nCv'ptfor acidc and base^i 

>■ j". \ 

V »*«,' Ml \ 

ho ^Shatclier 

b) 

eloctr',j:i pair donor/ 
acci..ptor eoicopb for acldo 



c) 

fUid hasee* 

111) 

Bronstod^Lowry lEhoory 

p re t mi dt n ior/au c op tor 
Goncupt for anido and 
ban is. 

iv) 

dnlborg andjV/aago 

d) 

cououpt„ of t^nduncy of 
eyotona at uctuilibrimn 




to rufaiu oq^uilihrium 

v) 

lowis 

A 5 

o) 

f) 

thu law of oqiulibrinr. 

concopt of catrlyois. 
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\ 



Iji^'b. A 


List B 


Qauaiio:.', 

coruioctod, .concept 

i) 

(e)+3H2(g) ^m:3(g) 

a) 

hetoroe’unGOun 

cquilibriTAiri 

li) 

Caao^(s) ■ Ga0(s)+C02(e) 

b) 

lioj 1 ogonoou^' 
equillteriui: 

iii) 

H-O+ML *' + OH" 

Z J 'i- 

c) 

conjugate s,aid 
baBG pair 

iv) 

, ' OH" 

d) 

Ly.wis acid bare 
QoncGpt 

v) 

J + ~ — 3: 

^3 




c) 

solubility product 


»■ '»»' 

f) 

ioinio product of 
vjator 


iis-t A 


List B 


dafinition of acids cc^uvjc 

ted ncime of concept/ 

i) 

1 

Acids ara oubstcuicos that 
tasto sour* 

m 

a) 

Bzanioted Lowry' 
cono opt 

ii) 

A,cidt arc cubstan.cjrj tliat 
]jiroducQ ir^. 

b) 

Lov;io ' theory 

iii) 

Acid is a orotoii do.ior. 


early concept 

iv) 

Acids oro spocico v/hicL 
chn accept on oloctrori 
pair . 

d) 

c) 

Acr}ienius' tliuury 

Lo Oiiatolier'o 
principle 



f) 

Iloiiry's lav/. 



i 

9*4-7 Vftiilo prooQodins to procipitato IVth groijp eatioiiij 
in qualitativo analysis can KH^NO^ bo utod i^istead 
of NH^OH ? Givo roQSons. 

9.48 \ 7 hy IS tho lovYia ooncopt ;-orj usoful thm tho Br^iictod 
Lowry pone opt ? 

9.49 Under v/hat condition is a aubstanco pi'jcipitrtn.l 
fron its solution 7 

9.50 What will bo tho noutral pH ( 3 . 0 . oH of \;ator) If tho 

—i •* 

' ionic product of vmtor is 49 x 10 ? 

1, ■ ' V 

,9 #51 Giro the conjugato haso of H2S0^ wh^i it ifj dioSulvod 

>' ^ 

in water. 

/sf i 

9.52 ^Thy is AgCO. nrocipitato soluble in oxsubo ? 

9.53 Is it poGsibl'o to goi prucipitatao ef Fo(OH)^ at 
pH2 ? 

9 . 54 . Illustrate with equations why 1 . :;clubloboth 

in acids and alkalies. 

} 

9^55 Why afo CuSO^ acidic, Na2S0^ noutral md CII^OOONa 
basic in solution ? 



9.56 V/hat nro aDphotornc conp-cmrida ? G-ivo Gxoi‘plvj& of 
auch conpounds, and shovr thoir at'photoric clioracter¬ 
istics throxigi: ■bfilaLicod eq^aatione. 

9.57 Y/liat is HGiiry'a law *? 

Ill LONG MS\7fE TYPE ITH/iS 

9.58 \ 7 hat du yoia luidorstond by Lo Ohatolijr's principle ? 
Give oxmiplos to illuatx*ate your answer. 

9.59 Discusf v/ith. oxa plofe^ tho diffurort thoorios of 
acids and bases, 

9.60 Discuss tho offocts of j chaiigos in concentration, 
changes in t'r'iporaturo and catalysts un a systori at 
oquilibriup. 

9.61 Discuss tho ir^porta-ico of solubility product in qurlit 
attvo njonlyaic, 

9 .62 3?or tho reaction 

FoCl^ (aq) + 3?lH^CI?S(aq) Pa( CNS)^ (aq)+ 3 NIl 40 l{G,q) 
at constant terporaturo; hov/ will tho oquilrbriun bo 
affected., 

a) FoCh solution is added to the roactioxi 

■^3 

i'dxturo f 



- 3;54 - 


!> 


b) co'icontration i3 incroaciod j 

b) ^en FqOI^ and UH^ONS ar'.* addod lIj ultariQOusjly 
to tbo ayotri ; 

d) v/bGii NH^OI’ 13 addod to thj r ; 

o) vdian and aro addod eli lataaaou^ly, 

lY MERIOAL PROBIiMS 

9.63 At hi^ toriporaturo OOg is roducod ’b^'” i'iyaro£^ou gas 
to prodnco GO. This oquilibriijr* constant is 
found to bo 1.6. What v/ill bo tho value of 

c 

Q-‘64 1,00 nol of HI is ulacGd in a 5*00 L contaiiui at 

731 K, "Jhat aro the coicjntrrtiun uf HI, Ii„ and I., 

c ^ d 

gftar oqual ibrinr. has boon ootahlichud at tluc 
tonporaturo ? (Givon, ^ 2.06 x 10"^ ). 

9*65 . At tho boiling point tho esterification reaction 
botWGon etharioic acid and othajiol roficlijo the stato 
of equilibrim. If thj value of equilihriur. constant 
13 4, calcnlate tho oxtont of ostorilioatlon. ITho 
Qstorification roaction can bo ropriaontod as i 

HAO j Ht OH EtAc + HgO 
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9*66 At 1000 K SO^ (g) aad 0^ (g) e,rj iatrodiicod, ij;i ti 

5 L flask. Aftor woro tlio systx i-'i foimd to 

contain 0.85 rol of SO 0.58 3. a of 0^ oi:! 0.15 rol 
of SO^ rospoctlYclj; i mioroas v/hc.a tho aa-o uixturo 
at tho torrporaturo 13 latroducod iji a 10 L fla^ik, 
tliu aiialysin shonod thu concontration to to 0,68 uol 
of SO 0.16 rol of aaci 0.32 3:01 jf GO.. Kror. 
tko above dato coiclndo that cqnilihrzmi coasteuit i?, 
iiiclonondont of volana chaigu, 

9*67 J'or tho oquilibrinj^ 

S SO^ (s) ' ? 30 ^ (^) + Og (g) 

value of the oq.uilibriit ornotairb K ir 4.8 x 10~^ at 

973 • K, Jit a. particiilar tii'e^ if the cuncoutrationo 

of tho ahov. 3 ou'bot-'icoa in a contain,jr roTv; SO, = 

3 

0,60 M, SO.^ ^ 0.15 M, Og r. 0,025 K, 

how till tho concentration cha.it,i.e. in wMoh direc¬ 
tion will tho reaction procoudj aa the cystoin cpproachoe 
Gq_uilibriur', if the to'portaturo lo :„ai-itair,od at 973 7 

* 

9.68 \7hat are tho pH and pcJI of a 0.016 1 NaOli solution ? 

c 

9.69 Calculnto tha pH jf ¥/ator to which lO”-^ M HOI has heon 
added at roor. tcr]rerature. 
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^^“70 s) O^ilculs.'tiQ "tlio , ^ t-kii-ii OH 

in a aolutioi tr'at if 0.03 M i*i IIOl at 298 H. 

13 ) ?naat wni to tlio ; Oir at 373 for tho aaio 
solution wiion tiia ^ = 51 x 10 rol^ I ^ , 

9.71 a) To a litro of 0.4 M a^uionia eolution, 0.2 nol 

^ ‘ fc 

NH. 01 is addod* If tlio dioscjciafeiu.i coaotant 
^ ' -5 

of the base is 1.8 x 10 , calculato tho or.ount 

of hydroxyl ionrj in tho solution. 

h) V'fhat will ho tho concentration of froo 0H~ if 
no HH^Ol is addod to tho ahov-j a>jlution ? 

9.72 Calculate in a solution preparod hy adding* 0,10 

Dol each of CH^OOOH (othanoic acid) jinid nOJ7 to o 
v/ator to nak^ 1.0 1 of solutioxi : 

f 

diven, CH^OOOH ' + CH^COO“' ^ ^ ^ 

HON / + or K, 4.0 X 10*^^ 

Lai 

HgO - + OH” 1.0 X 10”^^^ 

9.73 A solution at 298 K contains twice as rany hydroxya 
ions as puro water. \/hat is its pH ? 

9.74 The ionic product of v/ator at 373 IC is 55 tn jc that 
at 298 K. Oolculate the pll of water at 373 K 



5*75 rivi "J 

■ “Olubility Of Pbso , „ 

-oIuMiity proauct'crpbr^ 

woiffbts Of Pb = P07 C '’'' '"-^^auo 

3 = J2 )_ 

®" '* tt. ..l.lu,„ J = “ '•= > 10-13, 

3^2 i.ol ^ 

9*77 Galoulato thu iSH"^ 

Goncout?’^^-,^ / 

•« ,«™, •;; '*«« r~, m,ci 

-1«-. .Moh „ 

.0010 :-.oi . ‘'°^ ‘■Sjwjiia nua 

1.75 X i’o-5^.'' ooMtp.nt of 

(OB)^ ia 7 .1 jj ,,(,-12 proiucb of 

9.78 

0^1 Cnl r'‘j*,-, j-r, 

^ solubility ,o^« . 

-'it 29P 

^'l 4.il 

watoir ^Md 

> b)/^ rolntin. ^ 

1? on f-4 }iaTrj,n/> n ^ri 

1, %(0.,.^ ;; ' ■ 

^ 10 at ggg J. 


B la 


9.79 


.... '-.7VJ 

a proolpitato i> „ , 

Bal PA-i 35.0 ^ ,,^.3 ■ ^ I' 'I K X io“9 j 

^ ’^sp 1> ^1 i, 3,5 '-' 716-B03 ,,o ..fe, 

/ ♦ 
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I. 


10.1 


1U,^ 


10.3 


10.4 


UITIT ~ 10 
ksdOa rjAJi^iorTG 

OBJso'JiFi) g Ypa ri'ijrj 

(A-*) IV'^ultiple cho-i ce t^^-pe : Write the QorrgQfc anBwer t 
Irj tha reaction 2 Fe + 3 CI 2 —7 BegCl^ 

a) iron ia oxidised 

b) chlorine ir; oxidised 

c) iron clxLoride is oxidised 

d) iron ±0 reduced 

'^IC.at/lOn UUlUOWJ. UJ. eui ean-dli motcCl is s 

a) “2 

b) -1 

c) +1 

d) +2 

In the followin£r roaciion, 

2 ai, + 3 0, ? Gix^Q f 2 S0_ 

^ C »««<!• 

a) b:)pper is reduced 

b) ftolphur io oxidised 

c) copper is oxidised 

d) feulnhui" is reduced 

Identify the incorrect otstement regarding a half cell, 
a) A half cell by i bo elf causes M 0 v<^' 3 nt of chargaa. 
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' OiiOQ equili'bri’jm roaclied "betweaxi tho electrode 
aad the sclutlonj there is.' uo further net die- 

' pl|ioaiic.e‘it of chprgeo, 

c) Different metal/metal ion corhinatiojir would 

have differert electrode poteuticlu. 

d) To have a ’’ot flov/ of currant, tv/o half cell j 
arc to he comhinad ench that the oloctro-x- 
removed from one electr-jda i.? fed tr the c-'ther 
electrode* 

10*5 5?h3 extent of a cher^’ical roactio vdli not dapo..'d on : 

a) the strength of the current pa”-'* A thrtj'-igh 
the cell 

h) the time for which iho currait ir pa.'fjed 

c) the eise of the coll 

-, d) vrhethor the redox reectio-i involves c m or 
toore electron 

10*6 Identify the incorrect statjrsont ragardi.i^^ oxidation 
. numb ore ; 

a) In its coriiponiid-o, h 3 ''drogcn c*-'bi aui oxida¬ 

tion number ot^qr than +i. 

b) la its conpoutid floiirino can have a^i oxidation 
nmber other than -1, 
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Al^-rbraic :.l ■? .^ridabjwi 'Jiii^bor if 

atomr in r lotiiral B’olac la i,; 0, 
d) Oxidation -iTunbor of an alarrant in ib;. 

aloraontod. fon ii 0. 

in,7 A charnical rop,ctio \ 

Zu + Gii ■ “—7 Zi" + Go. occur: :poiita.ioun&l 5 ' 

■bocairo/ tba oho i£ro i . froo lo s 

a) rmitiva 

b) aogatlvo 

c) 7-ero 

d) oaual bo 

10.8 Sta*idord aloctroda aotoitial rifoin to tiij aloctroda 
TDotaatial ''f ; 


b) 

c) 


thr ratal rl'' 

tUo iPotnl C'smbiaati m ’'itl itr* iunr of 
n cr^ ico-rtvab > » 

uho iiutaL .1 i c-Mbi t n-itli 1 rsol 1“' 
poliiiion of itrj lo .a 


d) tliv jvatal ia c^JF-bi-iatio i of vdtli 1 'J coin- 
tio i of it: ioo-: 
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10.9 


1*10 


(t) 


10.11 


A aalt bridge is provided botwaw^i fe»o for 

a) avoiding mixliig of solutioii^ 

b) ’ reQi&taaco aloctric''! coimectio i 

c) low resistaAco oloctrical coimactlo.i 

a) inoraaai.ig of tbo coll 

of tlie following dcoe not co *duct oloctric 

Gurront ^ 

a) m:)lt0ii KOI 

b) molten Pb 

c) AgNO^^ solution 

a) metbanol 

Oomolotion type Iteras 
Opmpleto the follov^ing : 

a) A reaction in which eloctrorio are trariDf ored 

from one roactt it to another i. callod_ 

b 1 A 

; ^ Qleotrode i^ takon ac taiidard 

refersno0 electrodo* 

c) A ret Aip that gor^ratos electricity frow a 

chemical reaction callGd a _or 

ii)^ coll 

fl) In the standard hydrogen aloctrodo half coll, 
the concentration of the acid io-— 

s) The charga assigned to an atom of a compoued 
or of_a^^ipn is called its ___ 
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10.12 a) QxidativO’i iavoiv-^fc 


i.i (jxidatio l 


niunbco.' and r.d'v'tio’i iivt/ivo-' a xi' 
ia oxidatio'i nijrrbor. 


If D cell ia po'iltivjj tlia coll reaction x--- 

Ii the Cill ronctx.v'j^ Z,. + 2 - p + 2 


Zu i" 


a-‘d x: 


1! c, compou id 

Cbcidatxo 1 nui^bor of ^ 


br.t 3 1 EnOn xt 1 ii 

iL - .... .. 


I xd i 1 P ,^0 it Ifj 


10.13 p) 


'Ai>. i electric our re it io tiaxaed tliroueb moltoii 
?TrG-l ccdixim in deponitod at 1) and 


chlori-io io evolved at 1 i ) __ . 

The !. ytvjm of v-iiig demaa -lar daraLls in naming 
Gompomid': ci mocal>. i‘ knov/n at‘ x) _ 

notatxvii, Tbj notation 10 not guiiorally u.swd 


Oxxdatio.. xr a l._ of 


vale .CO. 


c r gam 1 1 


P25.s&age of electricity tlir^iigb eldctrotypos leading 
to nhemicaH ohaago 1.- knoiri af- __ . 


d) Kio olectroda at vdJoh oxidation taJsoo place x& the 
i) and tlio eloctrudc at v;Jiich reduction 


taicos nlaca le^tlxo 



men a c-orr^nt flo’^rG iDut^voGii pointa, 
a differance of pctontirfL 11 eadd to exist 
tetwoen then}. The potential difforenco is 
given a special naao . . .....- * 

Daniel coll converto i) _o iorgy to 

ii) ■ energy. 

In the reaction t 

2 Cu + 4 + 0^ 2 + 2 K^O 

Copper IS 1) _ by forcing air througli 

a hot mixture of Ou and dil HgSO^ ^ 

: mile }{^ ionraru li) _ 

In the reactio ^ ; 

3 Pc + 4. H 2 O —> ^ ^^2 

i) _ is oxidised since it has li) 

electrons, 

Plantiiiioed platinum ic nsud in 3.H.J. as a 
r) to spuGd \;gD equilibriw. bet^vaon 
^2 li) 

In S.H.B. a i) aloctrode is dipped in 
solution of at 298K a-id puTw 

— gas maintained at iv) a tpiosphare 


pressuro is bubhlod over y) aloctrode. 
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( 0 ) TniJ aid fal£e itvjirr 

C-laBEify tlij f ollov/j-n^C ntatcEioite ql; tniuCT) o-'id 

(P) 


a) Qxidatio.i a-id r::d'’ac'fcioii r 3 actlo:ir caiiiot occior 
E'imultanyuuKly, 

To) Daractiot. of ciirro'itj, "by coxyortion lo upposito 

T* 

to tho diroctio x nf riov*^ of olaotroo!'. 

c) A Driiiol Goll ir ivoroc oatjd ar : . 

(fiq) |j Aj'*' 

cl) A mjtdlK hir’ior than a partictaar j':utal f/i tbj 
activity Koruo- i' a bjttor o.^ 3 dioiig agoat 
la aciUGou'" r.olutioio thr^i tho that lior: 
bolov/ it. 

g) If i) coll io augativo, thu csll roactioii 
■■po.ita.uoaG* 


10.16 a) 
b) 


c) 

d) 


o) 


1 Faroday' of ol^jctrinity - 90*^00 OdUfoiihe 

Tliu abntp iccj \/a’i(d nccopt''! oloctroi/rj i(-j an 
oxidiGiag .'igjit 

The "’’b. tcvioj aGcepti’'£, jIocIil i/... i' oxidi&od. 

hoduc^io L-oxiflia fcioa laTolvoo trara-for of 
jloctron/r- 

Accordi'ig to IT 3 ?AC the ton. "Sta'idard Potoxitial" 
i^hoiild bo noad for roactioao vrx'itto'i as rodactica 
roactioaaa 
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(ll) Typo items 

10.17 Ifatch. tlie items in list A with -relevant itomo in liot B 
"by indicating tho serial •uiiolDGr.^ of itcm'i by li«?t a 
that of list B. ■ 


hist A list B 



1) 

ions having positive charge 
are called 

a) 

-1 



' * 

b) 

cun 0 ns 

7 

-ii) 

oxidation number of flourine in 


■ 

8 

iii) 

ions having negative charge 
are called 

g) 

7 


iv) 

oxidation iiumbur of magnosium 
ion is 

d) 

cations 


v) 

the algebraicaum of the 


+ 2 



oxidation number of all atoms 11 




noutral molecule 10 


, i 




g) 

+1 


II SHORT myER llBB I1B13 


10.18 Zn rod is momorsad in OuSO^ oolutio.i. V/hat will you 
observe after an hour? lix^laiii your obrjcrvation in 
teims of redox reactions, 

10.19 How would you identify th,. uathode and tho anod. in an 
electrochcmial cell ? 

10.20 When a Cu strip is dipped in eolut^ior., on what 

factors do -che potential difference at .Muilibrium 
depond*? ^ 


10.21 


Calculate the oxidation numbur 
moloculGs/ions given below. 


of all the atoms in tho 


1)- KjOrO^ iD.KjOr^O^ iii) 

it) 83032- 


with ail H„SO. imdor nomal 
series. ^ Explain on tho basis 0 ? nativity 
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10,23 Difforoutiato bo-lfe;. roly tic coll aal 

olQctroclvo3ai.cal c ^jll. 

10.24- How did the oloctrolyaic px- joss lulp tho 
sciQiitir.tic t'^ r*'/ - ,,3 tiij co ■clxioioa tliat 
H^O it; mado up of 2 partf. bjdroguxi Rud ono 
part of oxygen*? Wxicj -cnc oloctrodc reactioce 

*v< O ^ 


10.25 


Balance the follovring ociaatiou by tti.. oxxdatioxi 
.aumbor rdothod. 


10.26 


1) 


+ if + 02 -^'^' ^ 

ii) 

¥n 0 ^ 

+ CoO/-".. 

t.. 

' + cog 

iii 7 


0 

Oj 

£ 

0 

" 103 

IV ) 



+ J' Ul. “ 

4 

v) 

^2 

0- 

'^ 2^3 ' 

I"* + 

A 0 


OrlGiaato tlio oxid. f;ion .ujiab^.r of plioOphorour- in 

po^ 3 - , HBoy’- . 


10.27 


10.28 


10.29 

10.30 


O.oloulato til * oxir3atlo-\ neT»ibv,' 


I or iu 


"liy io pota- '■ixu-' a liigiiiy rorxtivj inotal. vitioiva 
1? a noblj F.otrl? 

Diff jrjutiat j bet’*/jon potential diffjroiic'o and 
cloctroniotivo force. 

Ho',> will you raprv^uit a Ba^iiol Cull? Ifcui-o the 
ana tje 


All 
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10„31 


10.32 


10.33 


10 0-1 


Writo the oxidation and r-iductiou I’jactionss 
separotoly from tlio follow! rudox 3;^:aotio7iJ 

21 q + 2 H 2 O + O 2 25'u(0H)2 

Write tlij roaotion;- which take placu on anode aiid 
cathodG^ whon olactric current; xe par-uod throu^ 

Mg Cl 2 

How would you ropro^ont the galvanic call for each 
of tho overall coll roactionc givc.i hclov/V 

p , 

1 ) Zn(a) + 2Ag^ > SAgC'--) + Zn 

ii) Sn + Cu^^ ■ + Cu 

iii) 2Po(s) + 201 ' ' 2P:'^'*' + Cl 2 («) 

iv) 20r + V 20r\ + 3Cu(S) 

sn-npi, of tho following cluc^rodoa vaii acu ac: 
anodos, when connoooou. . . _ 

i) 

ii) Po/Pg‘^'^, *= -0,44 

iii) ~ +0.34- 

iv) P 2 ^g)t 2 P"(aa)v E° = +2.87 

Write tho anodic and cathodic roactions eeparatoly 
for the over all coll reactions 3 

i) NiO^ls) + 2H„0 + Cd(F) Ni(CIH)^ + Cd(OIl)^ 

ii) HgO(fj) + HgO + Zii(3) Hg(a) + Zn(0H)2 

iii)' Ph02(s) + 211230^ + PKs) - 2PbS0^ + 


10.35 



“ 1^8 — 

« 

10.36 What oha^igee will occur if slightly higher current 


tlisri the Galvanic 

cur: 'ut 

is sent in tho opposite 

direction from an 

. extencdl 

source in the following 

galvanic cell 5 


' 

i) Zn/ZnSO^ ^ 

n ofi /n 

'^r(a)-|.Cu^'*'(arj[) ■ 0u(s)+Zn^'^(aq,) 

ii) AiMai3 * 

PlO^/Pbj 

2il+60]~ s + 3012(g) 


10.37 TiTliicli of the following reactionr are feasible considering 
each metal to be in contact with 1M cone, of its ions? 

(Hint; ^ - -iilPl') 


Ilp'(rl) + 

Cu^‘(oq) ^ 


Oi-l(rj) 

Zii(s) +Hg^"*'(aq) " 

Zn^ 

+ II6(s) 

AL(s) + 

2If^ (aq) 


+ IlgCij) 

Given 

®oCu/Cu^'^ 


0.34 




* « 




w/ *oU 



=: 

-0.76 



^ 11 

-1.66 


10.38 How is the process of electrolysis useful in induatry 7 

10.39 Why cannot we store copper sulphate solution in an 
an iron vessel ? 
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40 M a^oomposes Btep wh"le Cu does not. Wliy.? 

'40.41 OslouLate the oxidation llo , of the underlined elements 

, " in the following molecules; 

0^, „ OsO^ , (im^.) , 

leONS, .HgMg. 

10.42 Why is a reference standard needed for meae’oring an 
electrode potential ? 

T ■> t J I I ‘ 

10.43 V^/hat is a standard hydrogen electrode ? How is it 
uaed to measure electrode potential ? 

10.44 Discuss the function of a salt hridge bj- explaining' 

. how the circuit is completed. Write its significance* 

Hi. ' LOKd mm T1P3 ITM5 

10.45 Explain redox reaction on the bais of electron transfer. 
Give Suitable examples. 

10.46 On the basis of the electrochemical soriee, suggest 
whether following reactions will prooood or not: 

i) Ou + Zn^"^ Zii + Gu^”^ , ' 

il) Mg + Fe^’*'-7> + Fe ' 

lii) Dr2 + 201“ 01^+ 2Br“, 

■ iv) Cu + 2H:^ —Gu^'^ + * 

v) Fe + Od^'*' ---4 Fo^'*' + Cd * 



- , 

given; Kg(aq)+20‘ y Jie(r.) -- 2«37V 

2n'^^+ee“ - —^ 2a(0 - 0.76V 

^u'‘'^(acj,)+P.. ‘ ^-!('0 - 0.4^V 

Cu‘^"(aq)+2o Cu(a) ' + 0.34V 

Brj^Caq) + 2o ■ ^ 2Br(aq) + I.OOV 

OlgCaq.) + 2'/' •'■ 2Cl"(aq) + 1.3CV 

10.47 Draw 8, well la'vullod diat^ra.' of a Da^'i;.! Call and 
a Dry Coll. Y/rit..' bho ^^loctrodc rcaofcio.iO. Vfliy 
aB a coi/'mon dr 5 ’ coll oot rwcharg’jabl j 

10.48 ’//rite the; MULno of a-iy o^ll it wJaich ohomcal energy 
IB oo'.vortod Lito ol metrical a-'orgy* V/rito tnu 
olactrodc raactir-ne and dravv a well laBullcd 
diagroP'' of tlio coll. 

TV. Fmmi C.AL PRO BI.TT^S 

10.49 A ntondard copnar-ernpur ion ^-loctrodo is eomoid'jd 
vdth. a fc-iuaiidaid nyaiogao' oiv-otrodo io malro a coll. 

Tho coll vcllagw 'io moaBurod n 0.34V at ?98K, and 
oluct-^\)U3 nri. r..-.. .j o t'.i th, ictoraol olrcait 
frott the lydrog.)'* wloctrodo. V/hat ic tliC potuntial 
for the standard conpor''BCx>por io ' oloctrodc? 

10.50 Product whothur tlr^ followi ig roaction can occuic 
(all rcactmito a id prodiictB* in thoir ttaidard ctatwr)- 

Sii 4- 21"’ • iiti(s) + I., 

given, 2a“' 4- ’ E \(r) «_„0,14V 

2c“' 4- -• 27r jf s 4-0.54V 
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10.51 Calculate the oqullibrLurT.^oonstaut at 298K for tho 
roaction. Chi(s) + Glp(g), " CuCL 2 Caq) 

given, E° (Cl/a") = 1.36 volte a;i 4 

E° (Ou^VCu.) = 0.34 volts 

10.52 Knowing tliat K^jp for AgCl iR 1.8 x 10 , calonlato E 

. for silvor - Bilvor clLLorido oloctrodo Effimorsod lu 

1K KOI at 298 K. Giwon Ag"^ + 0 Ag? = 0.799V. 

2 + 3+ 

10.53 At oquilibriiiDi conoontration of Ej and Pv ^ wKat 

must llAg'';)to so that tho volt ago of tho galvatixc 
coll mado from the (AgVAg) and (Fj^/Po^'*') oloertrodo 
aquals zero ? Givoxi, if' Ag’^/Ag=0,799 V and 

= 0,771 V. 

10.54 Calculate tho.cell -potential of a Daiii..! coll on the 

hasiB of ForiSt oquation, if tho coxi cunt rat ion of 
Cu^"^ .is 0,001 M and that of is 0,1 F. Given, 

K = Q,3i JK“^ mol"'’’, T = 298.K; E-9C500 coloumbs, 

E° Ou = 0.34 V, E°Zn = -0.76 V. 

10.55 For an oloctrolytic coll, coll rcaotioi if* as follov/s 
2 Fo^'’'(aq) + Sn‘"‘^(aq) —2Fo'^”*'(aq) + Dn^'^Caq) 
Calculate tho standard fr.jc energy for tho roaction 
Given, 

E°3n'^VSn^'^ = 0.15 V 

3°Fe^VFe^'^ = 0.77 V. 

10.56 Calculate tho coll potential for th. cell ; 

Cr/Cr^'*' (.011/1) jj Po^'*' (.OiM) / Pe 

Given, E° Pg^VFo = -0.44 V and 

E° Or^/Cr = -0.74 V 
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10.57 G-iven, 

x) r" - 1 . 6 SV. 

li) CyOu'^, =: +C.34V 

I’e/Pe^’^, / = ■'0.447. 

iv) 2 P~(a(i)/P^^(g) E°=- 2 . 87 ?. 

Vvite the H.iP +^0 oell^^ founh froir the comhi.iatioii of 
a) i) *f ii) 

h) il) + ill) 

c) i) Gild iv) 

d) iii) and iv) 

10.58 OelciiLate the B'E of tho following colift: 

f,) (t!i) (1K) i, V (lE)/2Jlg(.0 

1)) (f'.uO.Kiie'^ (o.iK)/cAe(ci) 

0) !?H(c)Ai^+ (o.ir) -;jig'^(o.oiM)/2ig(3) 

Given 

^ ^ * tj i-* 

rsh = 4C.80 Volt 
H = a.31 JK"'' nol"'' 

P t 90500 ooloumbp 

I = 208 E 
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UNIT - n 

RAT3S OP CIIB^IOATj REAGTIONS 


I. 


(A) 


OBJEOTIVB TlPIg TTB^^S 

Multiple choiQe type t Write the correct answer 


The factor that does not affect the rate of a chemical 
Keaction in solxition ia ; 


a) the concentration of the reactants 

h) the bemperatura of thr reactants 

c) thj presence of a catalyst 

d) a change in pressure» 

11.2 Given a reaction A + B —y 2 0 ■+ 

Identify the incorrect statement : 

a) Rato of disappaarance of A = rate of dis¬ 
appearance of B’ 

h) Rato of dioappeareuice of A - i rate of 
appoar'Uice of 0 • 

, c) Rata of dinappearance of A = 2 rate of 
appearance of 0- 

d) Rate of dicpppaarance of B = ^ rate of 
app3arance of C* 

11.3 An ideal catalyst i 

a) chaiigoo the extent of the completion of a 
Moaction 

h) speed up the attaiimiQnt of aq,uilibriuEa 
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c) d 003 not alter tlia it talcoa to reach 

an eq^uilihrinttL condition ^ 

d) does not affoct the activation onorgy of the 
backward reaction. 


11,4 Wliich of tho following statemontfe dojo not concern 
Arrhonia's theory ? 


a) Evoiy oncountar boWoon roactait molccnles 
dojra not load to a reactiOii rosultixig in a 
product. 

b) an oncuiuitor to be uXToetivu in •nroduciug 
a product, tho onorgy of the collidine nolo- 
culoe should bu greater thsin the activation 
Guorgy, 

c) Tho reaction rata should, incroaoe with incroace 
in energy of the react ant moloculw. 


d) Reaction rate is indjnondant of the e lergy of 
the reactant molecules. 

V " ^ ' 2 

11,5 If tho rate of reactioe ie nx I ' » 

which of tho followir^ ntaten'-eato is incori?oGt ? 


a) k is called tho rate constatit 

b) and arc tho concentration tjinis 

c) Tho superscripts 1 and 2 in tho equation re- 
proBont tho order of th^ pi^action 

d) She roaction is 1st ordjr v/ith recpoct to A and 
2nd order with rcepect to B. 
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-) •). 6 Por Rato = k ■ ^2 ^ ^ overall ordor 

of tho rcaotion xcj 

a) 

1 .) 0 

c) ll" 

d) 1 

Increa‘"'’e lu 

11.7 Z Hoaction rate at hi^or tomporaturo in a chGjmical 

rcaotion is duo to : 

a) increase in sizo of tho molociao 

■b) incroocn in tho fraction of moloculos posa- 

easing higher energy 

c) docraaso m energy of activation of the re¬ 
action 

d) incroaoe in ooncontration of roactant in 

rsolution 

11,8 A catalyst io couoid^r'jd to "b^ one 

a) which incroaso tho onorgy of activation of 
a chamical reaction 

b) vhich lowers the energy of aotivation of a 
reaction 

c) which icicroar 3C the no, of collision between 
molecules 

d) which docroasos tho no. of collisions buWeon 
moloculoG ? 
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11.9 WMgIi of tho follow:: n£; r^^gardiii^ a 

catalyst is incorrect ? 

a) A catalyct gat rolo^ 2 r'Qd in ity original 

chcanical f^tato at the end of tL*. reaction. 

h) k catalyfc't* ducr(jf!^:ct. tho activation energy 
only of tha forward roactio i* 

c) A catalyst docroari0'‘3 the time a reaction 
takes to roach on 'jg,uilibriwi nonditiov* 

d) A catalyst alteii;> tho path to one which has 
a lower Qxiorgy of activation. 


11,10 Tho overall ra.to of a reaction in governed hy ; 

a) tho rato of tho fastest int emodiatu stop 

h) tho rato of tho o'lowost intuimodiate stop 

c) tho swi total of the rrta.- of all tho inter- 
modi ate stonr:. 

a) tho average of tho rnfco o.’' all tho intor- 
modiato ctopr. 


type itema 


OomnlotQ the followii 


11.1 a) Photo.eynthGoie and photography havo a oomiiion 
factor since for "both —xb uoed for 
initiating the chomical reaction involved. 
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■b) 


c) 


d) 


o) 

11.12 a) 


13 ) 



d) 


o) 


A convQnioiLt unit commonly usod for oxproosing 
roaction rate in - 

In tho reaction A + B —- 2 0^ if tho reaction 

is 1st order with respect to reactant A and 2nd 
order with reapoct to reactant B, then the rate 
of the foroward reaction = ’ k-*. 

light energy may bo sufficient even to break 
ohemical bonds and foim higlily reactivo intor- 
modiatoo called -- 

1 pico second is---seconds. 

Extremely fast reactiorP can bo studied with tho 

Tho order of the ro.actioii is doteiminod by the 
total number of moloculos of tho roactant v/hose 
concontrntioji actually---— 

Tho rate constant for a specific reaction is 
indopendant of tho-of the reactants 

Tho incroaaed dispro sion of one reactant in 
another--tho rate of reaction 

Arrhoniurf showed that reactants must cross a 

— before they are transformod to products. 
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11*13 a) Tiio shortor tha roactioii lifo timo —- 

tho rop^otion 

■b) Roactaiits would not chaiig to irrnduGbr., tuilose 

tho energy of tho colliding particlof. la groater 
than a throBhold called tho-— 

^ c) Arrangemont of atoms corrosponding to tho maximum 
of an onorgy diagram is called- 

d) Human lifo process dopond 02 ; catalysts called 


q) ¥oat of tho chemical reactions iiivolvu many 
intoimodiato stop called-— 


11.14 a) 


■go and fBl9$''tyT)Q items; 

oqnnfy tbo following statoLionts as (1) true or falso(P). 

I Rato of chumical reaction in coiiGta.at lu the 
ahsonco of a catalyst, 

) Avorago and instantancour rate.” are thj eauie. 

) Average rate of a •^onetion is detomiuod with tho help 
of tho data ontime talion to complete a certain 
percontago (saj^ 20?^) of tho reactai*t tu disappear* 

) longer the reaotioii lifo timcj faster tho reaC'- 
tion. 


e) Slowest stop detunninos tho rate of Gverall 
reaction. 
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a) pro&ojico of a catalyst, activation 

energy of the ronet3.0 ■ gooo up. " ' 

"b) Ordor of a roact^oji can nuvor "bG zero* 

c) The different ratc-s are idonticsl if the 
stoiohioDiGtric coofficiontn of the differont 
Bpccios participating in the reaction ore tho 
saBo. 

d) Catalysts always incroaoe tho rates of tho 
reactions 

q) iin incroaso in concentration of roaotants 
incroarus tho rate of the roaotion* 

11.16 Tho following factors affect tho rate of encounter 

botwoen tho reactant BOloculoa ; 

a) concentration of the reactants,, 

b) mixing or otirring the solution, 

c) incroaeing tho rroscure of the roactant gases, 

d) incroasi.ig ■*:!„ p!'d'tlclo -iae of tho roactants, 

0) 1 owon'g tho toinperaturo tho reactants. 

11.17 a) Svory jyoaction foneiblo fruia the conaideratiou 

of tho onorgj'' alwayo takes placo. 

b) A mixture of reactants may be thormodynamically 
vuuitable but kinoticcaiy stable. 

g) It 10 possible to lower the eiorgy of activation 
for reactants and hanco incroa^o the rate of 
roaction. 



d) In a gaoQou& reaction, nncroaco in prcosuro 
of the react ant ga^ incroacoe th.^ rate of 
reaction. 

g) Extent of incroaBo in tho rate of a roaction 
can tG prudictod fror. kinatic theory which 
telln ue about the ratoc of collision and ratoo 
of diffusion. 


11,18 Reaction rato incroases if 


a) the tcKpcraturo is raised 

h) the energy of activation 3 icreasos 

c) free oxiorgy change is negative 

d) 8 ;a inert suhatejico is prer.ont 

0) tho concciitraticm of th^ reactants io increased. 


(E) Matching tync itama; 

■ f . , Match the 

relevant ansv/ors givon in 
the serial number of itur'* 
Hot B, 

11.19 Hot A 

" toms 

i) k 

ii) activated corplex 
lii) activation energy 


itoiiC given in list A with 
the list jB, by indicating 
of list A againot that of 

List B 
vStands for 

a) thrtjiaheld onorgy 

b) catalysts 

c) r.illisocond 
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ir) enzymes d) micro oocond 

v) lO"^ .second e) arrangement of atoms 

oorrespondijr^g to the 
mejcimum of energy 

f) rate ooiistant 

III SHORT AJTSWBR fYPIi ITWiS 

1-|.20 Increase in the higher concentration of the reactanto 

increases the rate of a reaction. How will you explain 
this in the light of rate of encounters or colli3io.n6 ? 

11.21 Using A and B as reactants, aet the eq.uation for the 
rate of reaction which are : 

a) zero order 

h) one and a half ordor 

c) second ordor 

11.22 Hamo three examples of chemical roactions or prooesses 
where light is used to Inltiato tho reaction. 

11.23 "Most roactions slow down ac they proceod". la this 
a correct statement ? Justify your answer. 

11.24 The esterification of othanoic anhydride (A) and 
ethanol (h) can ho reproBonfcod ao ; 

(CH^CO^X) -f' CH^COOOgH^ t CII^COOH 

(a) (b) 
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ai.25 


11.26 


11.27 


wTasn tiia rGaction iu ctGrriod out in dilute lioxane 
solution tho rate may be roprooentod by k A ( B '. 
When etbaiiol (B) is tho solvent^ tlie rate may bo 
represented by k j A j. (The value of k aro not tho 

i *> 

same in tho two caaos), ISxplain tho difforonco in 
the apparent order of tho ruaction. 

Write tho order with ruspoct to each reactant and 
the total order of the reaction in oa.ch of tho 
following cases whoro tho rate eciuation in givon an ; 


a) 

B'^to ~ 

k 

OPI CO C H Hr, 

^ o c, «i 


■ 


1 

B^to r 

Ir 


1) 

Rato - 

k 

’ GH^OOOH OK. OH 

3 . 3 

. d) 



1.5 

Rato - 

h 

CH^ CHO 


u 

Differentiate bob'^eon thr- pv0r^=»go rpto <^nd Inotrntp.n- 
Gouf^ rate of a chomioal reaction. 

"A catalyst affects tho forward aiid backward rGaction 
rate to the same extent". How v/ill you justify tho 
statement ? 
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11.28 to any conclusion whon you comparo 
uaoTSj of activation end tho rato of reaction ? 

11.29 Why is it that in tho caso of a solid-liqirid hetero 
’.geneous sjretoiri) dodreasing the -particle aiao of tho 
solid increases tho srata ? 

11.30 Hov/ can you explain that fuels avid oxygen (in air) 
coexist (till ignited) ? 

11.31 Wh 8 .t are meant by the terms : rate constant^ rate of 
a reaction, half, life of a reaction 

11.32 ^ytiat do you understand by the term *Sj,Gtti«va’'|pd complex 
and activation energy ? 

Ill LONG iNg\ySR TYPE ITJjMS 

11.33 Wilts briefly about Aiunhuniuo i theory of’reaction 
rates. 

11.34 Draw a well labelled potential energy diagram which 
represents an exothermic reaction, in the presence 
and in the absence of a catalyst. 

11.35 Y/hat is meant by the term catalysis. Ejjplain how does 
a catalyst work. 
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IV imERICAL lEOBLaiS 

11*36 What are the uiil^ta of tho a^ate cone tart i: for, 

a) a zero order reaction 

h) a first ordor roaotion 

c) a second order roaotion 

d) a third order reaction 

e) a order roactlou., 

if the concentration of the reactant i& exprosejd 
in mol . 

(Hind i A oonvoniont unit to exprece t:.o rate is 
mol 1“'’ S"'* ) 

11.37 The value of tho rate conBta.at h of the firot ordor 

r i' ^ ( 

reaction Cl,., SO., + Q , is 1*5 x lO*"^ 

' ' ' 60 

?/hatda tho rate of docomoosition of SO^m' at 

d 2 

tho following concentration ? 

a) .08 M 

1) ,04 M 

c) .012 M 

d) .01 K 

■j 

(Hint : Rate = R SO^ 01^ ) 
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- 11,38 Hydrolyais of s’lcro 11 pr.-n^eiicQ of 
■ni nco PR yivon 'hel ow • 


^12 ^22 °11 ^ 2 *^ 


sucroGo 


Iny or tagq 

(enzymo) ^6 ^i2 ^^12 ^6 

and 

glucose frnctos ^5 


The rate of hydrolyaia is fo^md -to bo givon as s 

1 0 

Rate = k ^ < H^O 


Pind thu value of k when, the sucrose concoatration 
is 0,3M. Given^ the rate of hydrolysis is 0.1i6 moll"Vs' 
at sucrose concentration of 0,l M. 


11.39 Tho data obtained for the decomposition of is 
given bclov/ : 

T itllQ 

(seconds) ^ 80 40 $0 

Concentra- 0.04 0.034 0.029 0.024 0.020 0*016 
tion , 

(mol L“') 

Rind the average rate of decomposition of for 

a) 0-40^ decomposition 

b) 0-50^ decomposition 

c) 0-20 BUGonds 

d) 20-40 sacOiids 

o) 0-40 seconds 
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I. OBJEOTIVS TYPE ITMS 

(A) Multlplo Xhoigg gyp.a; ( \frite tho corroot answer ) 

'12.1 Which of the follov'^iiig is u£jd to propars dihydrogen 
in tho laboratory ? 

a) copper and dilute hydrochloric acid 

b) Goupor and concontratod eiulphurio acid 

c) load and dilute oulphuric acid 

d) 2 iinc and dilute hydrochloric acid- 

12.2 i’-ibydrOiTon fo-nn in'^tostltial hydride \vith: 

a) alkali metal/ 

b) alkaline earth metalf 

o) non metal 

d) Fotalr apt a.rl pd 

Which of the follovdiie radioactive 

a) 

b) 2^ 

c) 

d) 2j^+ 


12.3 
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12.4 . 0f the folio*l.ig !5tatffi\e-it regarding diiiydrogea 
identify the 'tatoi^eit vdiich i-. not corract; 

a) It if' a colmirlar% odourloL', taLtele-^ gaa. 

b) It ha-' a vsi7 low ' olubility ii vmter. 

c) It is a hi^y raactivo gat-. 

d) It fon’ more caFpoirid' than any other elemeiit. 

12.5 diveii that i) boil 3 -\g point of i- 20.4 K aid that 

' i ■ of 1)2 raltiig point of i: 13»8 K and 

that of Ig ir 18.7 K, iii) rolecular ra’i of H2 1: 
2.O1O and that of D2 4 .'■'28, \;liicli of the follo\ane 
procepreo \/ould you thitn would he the most efficient 
for Reparatiig froir Hpi 

a) di^tillctio-i 

t) cry" tallioatio \ 

0) diffusion 

d) chemical method * 

12.6 Though a potential fuel> dihydroge.j still har only 
limited ur'o ac a fuol. Thi' i' heeua.coj 

a) it is not available in tho 'ature i-i the native 
state 

b) it ie difficult to "tore a' it i"- higlily 
inflammable 

c) itfeas a fairly high bo id di"'ociation energy 

d) it i" difficult to trai port. 
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12.7 molecule.''’ 0^,, 0^ add 112^^ 0~0 bond,. Choose 

ainoiig the follov/ltig the correct arradgomeiit ui order 
.of i!icrea'‘itig' bOiid length. 


a) 

E^O 

Um 

2' °3' ' 

b) 

Oy 

Op, HpOj 

c) 

0 ^, 

°V ®2°2 

d) 

° 2 ‘ 

HpO., Oj 

e) 

0,, 

0 

HpO„, Op 


12.8 /Itrno'-'pheric o^oie protects the carthr i-iljabitaats by 
absorbings 

a) UT radiatio ir 

b) infra-red radiatic t 

c) visible a^adiatio !■" 

d) >/ radiatio. i 

12.*^ Hydrogen rhovr;. ^dirilarities in itn cheniical beliaviour 
vdth halogens f’ ■(! r.»y be grouped v;ith halogens in the 
periodic table. Identify the vtatoment v/hich does not 
suppoi*t thr: fact; 

a) It foTTn'"' rireT*oivn covalent compou.id':., 

b) It need': one electro i to attain the stable noble 
ga: CO ifiguration. 

c) It a diatonic molecule ?dth it.:elf. 

a) It ha'” Oioly one electron in its outeimoot orbital. 
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12.10 Ordinary iiydro^an \rid6r£oo‘' r0ac1:io'']iyj,;or6 rapidly 
than deuteriixpn T}*I“ i*" hcoaite^ai 

a) natoal ahundai^’o of hydroeea In tr«uch high or than 
tha-^ of dBUteriiur. 

h) deutsrinr' in jadioact^vQ 

c) detitariu? i£ chwically diffaxant than ■h.ydroge,\ 

d) deutoriiUT' ha- a MglieJ’ r.r . t?ia. hydroge •, 

12.11 Identify tho <-tat0ii"ent vdilch i‘ lut cux'roct an far at 
preparation of dlhydmgoa i' nniioriod. 

It oai be prepared by actio •; of visitor or dilute 
ri.-.eral acid on i-'-etnl-., 

b) It cai be dinnlaced fror add^ by ir.otal.o bolov/ 
hydrogen io the eloctroiiotivo * otIj. . 

c) It can be produced by eloctrolyoir of water 

in the proaonce of a ffmall amount of acid or base. 

d) It can be industrially nroduced by tho action of 

on bydr'.'^crbo ;r. or coho at higli temparatura. 

12.12 IThich of the follo'tlng euboturcor causes peOTaueut 
hardnoiis of water ? • 

a) calciuai carbonate 

b) calcium chlorida 

c) calcium bicarbOiiata 

d) JS-agnesium bicarbonate 
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12.13 '•Thicli of tho following methodo ib u^^ed to romove 
perraanont hardno-ic of vroter ? 

a) addition of ix-agnosinni chlorido solution 

Td) addition of sodium carbonate oolution 

c) additioii of calciuttn obloride solution 

d) boiling voufficientljr 

12.14 Permanont hardnaas of water can not ba removed by; 

a) adding waohing soda to v/ater 

"b) boiling water 

o) adding sodium polymotaphosphato to water 

d) by passing vrator tbrough, ioxi enchargsd series. 

12.15 Which of the follov.ing olomento docs not react with 
dioxygon directly; 

a) Ha 

b) Pt 

c) AL 

d) Mg 

12.16 Based on acid baae characteristics, simalaritioo 

with; 

a) MgO 

b) ilgO^ 

c) Pdgffig 

d) SO^ 
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2*17 Of fhG followi*ie proportiuc of oaone, ddontify 

that which ie not c^ tiroct: 

a) Ozon^ is diarnaT'otic wh^lo dioxygeii is 
paramagnotic, 

h) Osono is moru roactiva than dioxygon, 

c) Ozone is-' formed ±a the upper atmoopherj hy a 
photochemical reaction involvxng dioxygen, 

d) Ozone is bh i'^^otope of oxygen. 

12.18 The j'ost economic method ofp roduction of dioxygen 
on an indurrtrl«iil ccalo isi: 

a) decomposition of oxyr^ i rich compou-id'- viz, 
imriTd,, 

3 

h) reaction of \<ater on aodaun peroxide. 

g) fractional distillation of llquxd air. 

i) oloctrolysjr r c water, 

12.19 Iho oxidation numhor of mtro/-,en ii aiO^ ie; 

J 

a) -3 

h) +3 

c) +5 

d) 0 

12.20 -JSi'n 3 trogon 3s produced cor.nftrciM.'lS''hy5 

a) the action of aq_aeou.c :-olution of and i''faH 02 

h) thermal docompofoition. ol ammoiiium dich 

c) reaction of OT-monia \.d.th Cuo. 

d^ I’’quifacti on and fractional diotillatiou of ai^'' 
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Of tliG propartio;-. of listed below, idontify the 
one that is aot corroct; 

a) Ajnroiiia moloculo hao a trigonal pyror.iB.aI, 
structuro with nitrogon atOii' at tho apex, 
h) In solid arid liquid state it 1b associated 
through hydrogen 1301115. 

c) The pres once of a loan pair oi. electron on 
the nitrogGii atoE of the ammonia molecule 
it a Lewis acid. 

d) Jtomoni.a gar is highly solublo in water. 

12.22 Ostwaldpjcocor ois used fo^ tho manufacture of; 

a) ^ 20 ^ 

h) 

c) N 2 O 

d) 1^3 

(B) Coi^plotion Type It-n r 

Co pi eto ih..- follov/ing't'' 

12.23 Tho rourco of sun's energy is tho fusion mf . 
nuclei to form helium. 

12.24 Fixture of carbon monoxide and dihydr-ogeii is known 

as _. 

12.25 Heavy water is used as a _in nuclear reactors. 

12.26 Oaono ia formed from 0^ ia ills upper atmosphero by_^_ 

12.27 Hydrogen peroxide acidified potassium 

paimagnata to manganous salt. 



12.28 


12.29 

12.30 

12.31 

12.32 

12.33 

12.34 

12.35 

12.36 

'12.37 

12.38 


1V3 «- 

t 

Water can. act toth el an acid and a base aid ic 
said to “ba . , . * 

_ i c ur,ad to praparo dcioniaed water in 

largo scalo from ordinary water, 

Iho __joroporty of hydrogen peroxide ia put 

to u £0 in reatoration of old pai itiogs. 

Oxidatio-i atatc of oxyge.i in it _, 

The W_N Tjond in tho Up i^olocule ha^- a formal 

"bond character. 


Liquid nitrogon finds uso ac a_. 

Nitric acid caai ho prepared in tho laboratory by boating 
_}vith conce itratod oulplmric acid. 


^onia moloculo is i n ?=diape. 


Nitric oxide and nitrogen ;idu aru uood in tho 
manufacturo of i) a iid li) fartilifccrs. 

, , h as beon -usodai' / o xidic,or for loolcot fool^. 


a) 

b) 

c) 

d) 

e) 


«3 - 


3 N 02 + H 20 


Oa + OTO^Cconc) 


42 x 1 + 101^0^(00110) ■ 

I + IOHNO 3 --21bIO^ + 


. ..« + 91 0 

2 

+ NO 

+2N02+2H^0 

+NK^N03+3H2^ 

--- 4 , 4 H 2 O 
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O) Trap aiid falsg type items 

Oigc^giify the followr-,^ ctatsmoA-bs as truo (g) aad false(P) 
i 2.39 a) Hoavy liydrogsn is the ot] jr name of tha ioo-fcopo 
of hydrogen called tritium* 


h) Hydrogen is preparad from zinc aaid dil hydrochloric 
a,Old through a displacemant roaction* 

c) Because of its high Bond dissociation energy, 
dihydrogan if. not particularly reactive. 

d) Hydrogen forma interstitial liydride with all metals, 
o) In Hamper’s process dihydrogan and di nitrogen react 

to from nitric acid. 


12.4-0 a) The naturally occuring isotapas of oxygen are 

16 17 

0 0 

8 8 


hj Photoc.yiithp‘..i^ i;; boleived to he the main source 
of all dioxygen in the ai..i.03plierQ» 


c) Both oxygon and ozone are paramagnetic. 

8) ioo^^hi'./eyh hxl'tr in a p?rtf(^ar‘''ty|jS of 

» m 

cryf -t ell incjof of 

e) Temporary hardness can he removed hy the addition 
of a calculated amount of lime. 
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12.41 a) Nitrogon foima a variety of Goriipou.ida in all 
oxidation stator rav^^ng froi?~3 to +5. 

t) l^nltroga^ -i” -’•'C'^ically xaireactive at ordinary 
tomporatarow* 

c) The presence of a loaii pair of eloctro.n on the 
nitrogen atom of armionia aoleonlj maice': it a 
Lewis acid# 

d) In gasGouG statu, HNO^ oxioto ac a planar 
moleculo. 





t 

1 



12.43 

List A 


List B 


dpmjip^d 


grepared By 

i) 

dihydrogen 

a) 

action of wator on metals 

ii) 

dinitrogen 

b) 

Boating a’.roiiia uitli:-'"^:^ 
,'^-a^r5)(i>^S)Kido4 

iii) 

dioxygen 

c) 

'Catalytic oxidation of 
ammonia. 



a) 

thermal decomposition of 
KOIO^. 

12.44 

List A 


list B 


'Aofmnonnd. 


asBsrty 

i) 

HgSO^laq) 

a) 

caxi be tested by ring tost 

ii) 

(1103)“ 

b) 

is used as a bloaching agent 




for textilesV wood and paper 




pulp. 

lix) 

tydrogon peroxi(^: 

c) 

foims H^SgO 0 on electrolysis 
a.d on subsequent hydrolysis 

forme 

iv) 

^.Tater 

a) 

loooec hydrogen on heating 



0) 

becomes hard because of 




dissolved and Ig salts. 
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litt A 


li.'.t B 


i) 


ii) 


iii) 

IV ) 
v) 


II. 


12.46 


12,47 


12.48 

12.49 


- 


P'TOMrby 

amphoteric nature of o) 

water. 


4)x;idation reduction h) 

of water. 

hydrolyr.ie c) 

aacidstron of v/at jr d) 

Water iu intorctitial a) 


site in cryotal lattice 

r) 

SHORT Mg’fa; ros ii3.:s 


Sxampleo 

"^2^^ 2e_^2(0H)“'(aq) + 

H2(aq^) 

3®=-''.0.41 V for (bH“j^io"'^M 
BcGllg . aHgO 


Og (g}+4Ht>(r!4J)+4o_^2H20 

Kp0(l)+Hg0)l) '• H30+(aq) + 

SiOi^ (l )+2IIp0(l)—-^ 102 ( 5 ) + 

4H0l(aq), 


Writo the various coriditiono undor which. ^ 

and epecij.-' r.'- • he formed otartin^; from dihydrogen. 

Hqvf are the hydrides of platiniui^ palladium and niclcel 
different from the alkali motal hydrido' ? 



What is the iise of hydrogen in Va-iaopathi manufacture? 
^ouith the bond dinnociation o^iorgy of de oxygen iS' 
ii.ow is a reaction such an fiomhuntion of QhqfooQl 
after heirjg initiated hy oxtoavia]. heating? 



1 2.50 


12-51 


12.52 


12.53 


12.54 


12.55 


12.56 


12,57 


12.58 

12.59 


12.60 


12.61 


le dioxj^gsn imicLUG among diatonic moleculos 
Why do you thi-ak deplition of the 'oaono layer* frora 
the atmosphere will he harmful to plant and animal 
life ? 

How ®an you explain floatation of ic.j in liq^uid water ? 

a 

7/hy IS HpOg stored in coloured wax linod hottlo in 
prenenco of a stahiliser ? 

Why is it that nomal hoiling point of lUO id toiown 

C. 

procisely, hut that of ca^i oyily he oDtimated ? 

Why is the dihedral angle of 115 ° in tlio gas phaos, 

hut reduces to 90.2° in crystal ? 

Hov; docs H 2 O 2 net both as an oxidant and a reductant ? 
G-ive appropriate examples to o^jplaiii the reactio.ia, 

Hydrogen forme two oxides, KpO and ^2^2' Explain v^hy 
hydrogen 'bonding is appreciahlo in H^O, hut it is not 
B» in ^ 202 * 

Y.Taat is special about the structure of ozone moleculGS^ 
Give reasons for the fact that water is a liq^iiid at room 
temporaturo while H 2 S iv*- a gae at the vsamo tearperatura. 

Explain why 0-0 bond distance in ozone is in hotwoon 
that of Og and 

Although most reactions of oxygon vd.th metals and non- 
dmetals are oxothermic, explain vrhy, they all require 
initiation by heating# 
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12.62 Wa.ter is a good solvent for Diarxy mstal salts and is 
tte useful in the l)3 01ogie,?l system. Si;u5g6rts 

a) reasons for its being a go-.l solvent; 

b) a method for complete rersoval of and 

ioas from water; 

c) a reason for the small but meacurablo electrical 
conductivity of water. 

12.63 Give balanced chemical eq.uation for the followiiig 
processes; 

a) oxidation of water to oxygen 

b) amphoteric behaviour of water 

c) hydrolysis of ilCl^ to -Al^O^ xH^O 

d) hydrolysis of 

12-64 Would you agree with bhe statement; "oxidor of 

nitrogen produce a fascinating practuro from the point 
of view of their varied ntaructure'?'"Support your answer 
With suitable 

12.65 Dinitrogen although r-vl non-toxic ro a:i important 

constituent of plant and animal JcirigclOin The oxideo,which 
are formed in atmosphere arc, of coui’se toxic 

a) Si^ggest a reason for inj3si?tn0«>e of dinitrogeu. 

b) How doc nitrogen oxides reach the atmo.ophere and 

lead to the foimation of acid rain? 

; 

o) Suggest a method for i’CMiuci!jgvhitr''igoii;ifeV* 
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III, lOlW Mgra TYPE ITMS 

12#66 Jo you agree that the position of hydroyen in the 
periodic tchle is arahiguous ? ?itro 

12.67 S'Bcuss the importance of hydrogen bonding in water. 

12.68 Why is water unique from the chemical point of view? 

12.69 What are the various methods by which one can improve 
the lathering of soap in water? 

12.70 Hydrogen peroxide can act as an oxidising as v/ell as 
a reducing agent. Illustrate with suitable examples, 

12.71 State and explain the action of dilute and concentrated 

nitric acid on copper and zinc. ' 

12.72 ITltrogen is the first element of group 15 of the 
pollodto tablo and forms a number of compounds under 
caitablo conditio v , 

a) l) Write the o'! ootronic configuration ofsp^^ 
isolaLed auum. of nitrogen. 

ii) Explain vdiy tho valency shall of nitrogen contains 
five elec irons but it forms a maximum of four 
covalent bonds, 

^ 2 ‘ 

i) State the oxidation number of nitrogen in oaoh' 
ii) -Show the electron dot structural formula of each' 

ill) Ifescribo in wnrds and show by diagram the shape 
ox oach* 



*- •• 


c) DoscriT3G briefly witli an oxan\ple oacli, giving 
roagcnts, reacl'onL coi’ditjom* suid .equations^ 

how coTUpouads containing itrogou of tho followliig 
oxidation number, coold bo coiivoLicntly prepared from 
nitric acid or a nitrato. 

i) +2 

ii) +3 
ill) +4 

d) Ctato one u*5e for each of the follo'wiTig and 

dec crib 0 tho property on which the use is baood* 

i) 

ii) HNO^ 

iii) 

IV. PHOHLIM TIPB ITEMS 

12^73 A subetanoo X is cryetallino in ’aturo mid ie solub ”’q 
in water. 

a) Iho solution reacts with conconbratod sulfuric acid 
in presonoQ of copper turnings, v/ith evolution of 
brovm fumoB. 

b) When copper turnings are placed in solution X 
without an acid, the solution gradually turns blue 
and the turnings :got coated with Bhindng whit a 
particles. 
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r.) \'ifli 3 n a woll-co(,lod wsolution of X with concontratod 
sulfuric acid is caxofully added to a freshly 
prepared solution of ferrous sulphate, a "brown ring 
is obtained at the Junction. 

d) Nano tho auhatonco I and doscrihe the reaction 
involvod in step (t). 

I . / \ 2 ^ 

12.7^ Ihe nlemont with Gleotronic confirguration ^ 

exists in tv/o allotropic Kodifiction. It forms a hydrate with 
hydrogon which ic perhaps chomically tho most importaat 
hydirde known, fac the olemonts tho allotropo&and the 
hydridu. 

2 1 

12.75 The olement with oloctronic configuration (lifo)30 3p 

foiiii an oxide which dissolve both in acids and alkalies. 

N.iae th (3 oloBont, th) oxide fomod, icu naturo and the 
products of ^dissolution in HC|: id 




UNIS -> 13 


CHMISTEY OF NON-jAETALS - II 


OBJECTIVE ITMS 

(a) Kultiple clioice tToe : ( Write the correct answer) 

I 3^1 \Yhich of the follov/iiig pairs of elements is an 

example of "diagonal relationship" in the periodic 
table ? 

S') Carbon silioon 

h) Carbon horon 

c) boron silicon 

d) horon alnminim 

13.2 Boron forms stable electron deficient compounds 
because : 

a) it has three valence electrons and four valancee 
orbitals, 

b) it is a non-metal* 

c) it forms compounds easily 

d) it hoc a small atomic s: o 

13.3 Identify the incorrect statement regarding boric 
acid : 

a) It has the trivial name of orthoboric acid. 

b) It is a b'esiC tribaaic acid 

c) It has a layer structure. 

d) It has a high degree of hydrogen bonding in 
solid state. 



13.4 Boron resembles carbon and silicon in many respects. 
However8 one of the main differences of boron with 
carbon and silicon is that, boron 

a) has a small size 

b) has a hi^i ioiiization energy 

c) has a low oloctronogativity 

d) compounds are lewis acids* 

13.5 Identify the atatomont that is not correct as far 
as structure of diborane is concumed : 

a) There are two bridging hydrogun atoms in 
diborano. 

b) Each boron atom form four bonds in diborane 

c) The hydrogen atoms are not in the some plane 
in diborano* 

d) IQ.1 B-H bonds in diborano are similar. 

13.6 Which of the following statement regarding silicon 
is not correct ? 

a) Silicon occur' in nature on n free element • 

b) It dissolves hot aqueom alkali to lib orate 
hydrogen . 

c) The binary compound of silicon with carbon 
(Sfl) is knwv;n ao carbemndum. 

d) ELcajiental silicon has a diamond structure. 

13*7 Carbon and silicon belong to tho same group 

(Group U) of the periodic table, and thus have 
certain stmilaritios in property, e.g. ‘ 

a) Carbon and silicon each form muLtiplo bonds 
oasilv with its ownself. 



“b) Both form double Bonds with oxygen 

c) Both form compoimds such as and 
(Miero A is C orSi and X = haloge^a ) 

d) Both have gaaeon^ di ox \e» 

-13.8 Phosphorous hums in limited supply of air to foiiii: 


a) 

^2 

°3 

h) 

P 

06 

c) 

^2 

O5 

d) 


^10 


-13.9 Which of the follo^'lng is a mixed fertiliser^ 

a) potassiiim chloride 
h) ammonium sulphate 

c) urea 

d) NPK 

13.10 The key step iu tho Contact process Is; 

a) Sg + 8()2 ^ ^^2 

h) 2 SOp ' ' 2 SO^ 

h) SO^ + SO^ —Or^ 

d) 0,^ + 0 > 2 SO^ 



13.11 Which of the following has a planar structure 

K' 

1>) BjHg 

c) BO, units 

4 - 

d) ' SiO^ 

13.12 Concentrated sulphuric acid has a charring action 
on carbohydrates bocauoe it : 

a) acts aa an oxidising agont 

b) has. strong affinity to water 

c) has strong acidic property 

d) is a diprotic acid. 

13.13 ChGipical reactions of H^SO^ are an a result of : 

a) its strong acidic choriftoter 

b) its strong affinity to water 

c) its ability to act ac an oxidisirig agont 

d) all three (a, b^ c, )givGn above. 

13.14 The correct order of the incroasfoig acidic strength isJ 

a) H Cl, H Br, HB, HI 

b) H Br, H 01, H I, H B 

c) H B, H 01, H Br, H I 

d) H H B, H 01 , H Br. 



^ 3 . 1 ^ luun'iii'y the iiolDle gas used as a cryogenic agent 
'^or carrying out exp irimenta at low temperatures: 

a) }i 0 liiji 

t)) noon 

c) argon 

d) krypton 

13.16 The gas most widely used in the discharge tubes for 

advertisements is : 

a) helium 

h) neon 

c) krypton 

d) konon 

Com nletfeon Jyi^e Items 
GnTTTDlote the lullowiiig ; 

13.17 jj''rOii holongs to group i) of the periodic 

table carbon comes _ ii) _ to boron in the 

poi'iodio table, oiau «xia.con is located lii) 

to boron. 

13.18 Boron hydridds are examples for electron- 

compounds, 

13.19 ^on "nolymers contain ‘ f rame woik, 

13.20 ?rom the equation, 

Si 0^ + 2 0 —r Si + 2 00, we can infer that carbon 

is a bettor-agent than silicon. 




13.21 


(Do otoablo glass to becomo Ctoru heat roQista:it 
__ is added to thu batch* 

13*22 Tha basic structural miit in silicatviS is the 
_ i on* 

13*23 When C-ncontrated sulphuric acid tumo, .. 

sugar ■ blade^ due to , ..__ 

13.24 Sodiuir> thiosulphate is used as mi antichlor in 

bleaching induetjry to remove oxconc of _ 

13.25 The binary compound of Si arid C in Vnova as _ 

Tj^hich is used as an abrasive and refractory 
TDatorial. 

13.26 .l^dioactive 0lQE?,ont among thu halogens is __ 

13*27 BocauGo the halogens roact roadily by accepting an 
electron, thoy arc all strong agents. 

13.28 (bmplote and balance the equations : 

a) 

b) 

c) 

d) 
q) 

f) 


H.BO. 


heat 


3 3 

Si + 4(0H)’ 


i) 


ii) 

+ 2 


+ 6 SiO^- 6 CaSiO^ + 


54®10 + « '* 2 ° 


4 PqS2 + 


2 FOoO, +8s@, 

2 3 fi 


Mn02+ _i) 


KnOlj + 11) + 2 HjO 




iS'^ 

Classify t}ie following statemonts as true (T) 

and falao (P) ; 

13^2*5 a) Silicon, -phosnporoun and snlphur being eloments 

of the third period of the periodic table, have 
larger sizes and lower Glectronogativities than 
tho first I'lcdbers of the respective groups* 

b) JbblQ gases are totally inert 

c) Bor?c acid (H^BO^) is a nonobasic acid* 

d) Being totravalont, the simplest hydrinde 
of boron as BFl^. 

0 ) Boron occiirs in two isotpic foiris but has'no 
allotropes. 

13*30 a) Silicon docs not occur in nature as a free 

Gloment but; its abundance on the earth's 
emst is second only to oxygon. 

b) Silicon • r-«'ontiin Si - 0 - Si framework. 

c) High gra.do silicon required to make semiconductors 
IS obtained by reduction of sand with coke in an 
eloi-brie furnace. 

d) Rocks and weathered products viz. clays, soils, 
sands consist of almost entirely silicate 


miiiorals and silica. 



G-la0s, a© charact oris tic of solids has a 
doflnito celtingr point. 

Bed phosphorous and hlnck phosphorous are the 
isotopes of phosphorous. 

SupGiphosphate of lino is a mixed fertiliser. 

Whereas nitrogen has numerous compounds in 
Which it has s!P or hybridisation, these 
hybridisation states aro not particularly 
stable for phorphorous. 

Both phosphorous trioxldu and phosphorous pent- 
oxide aro acidic oxides. 

Two or more units in acias of phosphorous 

join together to give condensed phosphate. 

Sulphur has no allotropes. 

Kipps apparatus is used : i the laboratory for 
producing hydrogen sulphide. 

HgS finds extensive use in q^ualitative analysis, 
because the solubility of the sulphides can be 
controlled by H in solution. 

'"SOg is the anhydride of sulphuric acid 

, SO^ is produced by the Contact procGCs. 



13.33 


13.34 


j(? I 

a) Positive oxidation statof-i oxist for ail halogetfc* 

* 

"b) ill lialogG]® under ordinary oouditidn® ai*o 
diatomic gaaes. 

c) lionol motnl ue^dd in the production of flourine^ 
is an alloy of ]?i-Cu-Poi 


d) In tho intorhalogon compounds 3X^l-'j.vher^ . 

n = 1, 3, 5 or 7, the smaller and more electro-. 
noEjativo atom is assignod an oxidation state 
of -1. 

g) HBr and BI aro produced "by treatmont of iiromides 
aiad iodides with concentrated 

I , ; 

D) Matching type .items t 

Kntch the iterS in list A with the itouBin list B, 
hy indicating tho aerial numher of item of list A 
against that of list B» 



List \ 


substanoG 

i) 


li) 

^4^10 

iii) 

^2^2°7 

iv) 

H3B0^ 


nroduot. on. additiQ.jp..,.9.f 

i * 

a) 

u) KgSO^ 
c) * fi^so^ 
a) 

s) H|P.O^ 
f) HBGT^ 



1 


13.35 A 

conpoM 

i) iorW wid 

ii) KI3 

iii) elemsii'tol silicon 

xv) Qiilpbs-io 

v) Sg 

71 ) SOg 


lii 

list A 



ii 


0 

Ol- 

a) 

ii) 

hr" 

b) 

ill) 

r 

c) 

iv) 

2- 

d) 


0) 

f) 


SdaiJ 

utructuro 

fi) tatralietol 

b) puckorad ajlng 

c) boat ciolucnlo 

a) trigonal pyrfioid 

u) diffiond structtrc 

f) planar 

g) layer atructm 



black p^ili with Cu^'*' solution 
hlua with 0' arch 
whito ppt With solution 

brown prt with oolution 

bro’" i globulo with water 
f'nd 

'%ito pP’t ataroh. 



13.37 


List A 
?^oble gal 


List B 

UH.^ A)foT)erty 


1) He 


a) 

flourscent bulbs 

ii) Ne 


b) 

flash bulbs 

iii) Ar 


c) 

as a diluent 

iv) Kr 


d) 

foms sevoral compounds with 

v) 


g) 

f iilihg bail-ouns 

vi) Rn 


f) 

filling olectric bulbs 



s) 

]^adio active 

10.^8 List A 



List B 

None of 

_gas 


ibrnula 

i) oleum 


a) 


ii) thiosulphate 

b) 

5H,0 

iii) hypo 


c) 




d) 

SO 3 




II. SHORT TIPS ITEMS 

13.39 Ibcplain t’vo reactions in which boron resembles silicon. 

13.40 Give tv^o characteristics to show that the chemistry 
of boron is different from that of other members of 
the same group. 

13.^1 V/hy is borone used as a water softener and a cleaning 


agent ? 



13.42 


Ihough the fom-ula of boric acid is H^BOp but it 
ia a monobasic acid. Scplaia, v/ith proper equations, 

13.43 Write the Bewie dot clractara of BF uiolecule and 
justify the fomation of coordinate ooralent 
compounds by BF 

3 

^ I4' » » 

■ 13,44 Draw the structure of orthoboric acid. 

13.45 How has boron found use in the nuclear industry ? 

13.46 What compounds are used for the production of ordinary 
soda glaes ? 

13*47 Write about the allotropes of phosphorous 

13.48 How many series of salts are possible irom ortho- 
phosphorio acid 7 Nai 0 them. 

13.49 What are condensed phosphates ? 

13.50 Why is superphosphate of line a good fertilisers ? 

13.51 What ia NPK mixture of fertilisers ? Name one 
compound in each category. 

13.52 The moleuiiLar formula of orthophoephorous acid is 
H^POp Can we represezit it as P(OH^) ? dive 
reasons for your answer. 





13.53 

13.54 

13.55 


13.56 

III 

13.57 

13.58 

13.59 


Why IS it said that a nation's industrial strength 
can be guaged by the amount of sulphuric acid it 
produce and consumes ? 

Brolain '"hy chlorine can replace bromine from bromides, 
while bromine cannot replace chlorine from chloride* 

G-ive suitable examples with balanced eauations wheres 
ever possible to illustrate the follov/ing properties, 
of Hg SO^ : a) low volatility b) strong acidic char¬ 
acter c) strong affinity to water d) ability to 
act as an mtidising agent. 

Xe is oxidised by flourine to Xel*^ , but not by 
chlorine.count for this. 

l^ NG .ANSWER TXPE ITIFG 

What are the main uses of boron and its compounds. 

Discuss the structure of diborane molecule 

Mica, asbestos, feldspar and zeolites belong to 
the same family of compounds of an element, 

a) Hame the element 

b) Name the basic structural unit in these compounds 

c) State the various ways in which the tasie 
structural units can combine. 



13*^0 Discuss the^^mantal toxm of a) pliosphorotjB, 

"b) sulphur. 

13.61 How do you effect the follovdng coaveroationa f? 

a) red phosphorus froo white phaaphoruSj 
h) rhonLbic sulphur to plastic sulphur, 
c) orthohoric acid to rnetahoric acid. 

13.62 Starting from sulphur, explain the various steps 
involvod in the preparation of sulphuric acid. 

13.63 Explain dhe role of sulphuric acid 
, a) as a dehydrating agent 

h) as an oxidising agent 

c) in the fertilizer industry 

d) as a laboratory reagent. 

13*64 Sulphur is an element of group I' of the periodic 

table and forms a number of compouiidn under suitable 
conditions. 

a) (i) Write the electronic confliguratiorP of : 

itn ioolatedP atom, sulphur dioxide SO^ and 
Su|)^i^io„ acid H^SO^. 

(li) 5‘tate, the oxidation number of sulphur in 
each of the above compopnds. 



(iii) Write the etmctural formula for each of 
these compounds 30^ aiid HgSO^. 


(h) State one use each of the following and descrihe 
the property on which the use is hasedt 
(i) SO^ (ii) HgSO^ (iii) H2S 

(c) Why do you thinJc sulphuric acid has a higher 
boiling point than v/hat would he expected for 
a covalont compound of formula H^SO^ ? 

13.65 Write the formulae of the compounds of chlorine with 
monovalonty bivalent, and trivalent elements. Predict 
the geometry of these on the basis of VS2PR theory. 

13.66 Hqw would you account for the following i 

a) Piuorino foran no oxyacids 

b) Isolation of fluorine is rather difficult. 

c) Hyarogen fluoride has exceptionally high 
boiling point* 

d) knong tho intorhalogens of 3X^ type, only 
is hnw/n* 



1^8 

-13.67 inonglP^, ^hich one is i 

a) tho most volatile ? 

"b) the most difficult to dccompoao on heating ? 
g) the easiest to hydrolyse in water ? 

d) has the highest M-X bond energy ? 

Give reasons for your ans\/era in a), h), c), d) ahove. 

13.68 Nohlo gases are no more roforrod to as inert gases- 
Justify the statement with two example^. 

13.69 Name the compound which wmi prepared hy Bartlett in 
1962 and explain how the proparation of that compound 
led to the preparation of Xonon compounds. 

13.70 How were the Noble gases discovowod ? Why was their 
discovery taken to be a landmaik in the development 

' of the periodic table ? 

lY PROELM SOLVING TYPE 

13*71 On replacing one oxygen atom from an anion (A) by 

sulphur, another anion (B) is formed. B on oxidation 
with chlorine charges to the original ion A. Name the 
ion A and B. 



13.72 The reactivity of halogens can be represented by ; 

4 (g) + e“ ‘—- I~ (g). 

^ourine inspite of its low electron affinity is more 
reactive than chlorine. Explain this on the basis 
of the given data : 

O := 158 kJ iTior^ 

^cl-cl == 

BA (f) = 333 kJ mol"^ 

EA (cl)= 349 kJ mol~'' 




i-po- 

UNIT - 14 


GHMSES^Y OF LIGHTER ELMSICTS 
T. OBJECTIVE TYPE ITMS 

j-• . - i ' - "v ■ ' 

a) Multiple choice type ( Write the correct aasv/er) 

■]4.1 W^ich of the follovdiig icetals is arf'photeric 

a) K 

h) Ms 

c) Ca 

d) M 

14.2 V/hich of the folloT-^ing metalo occ’jirfj ao oxide ia natures 

a) Ma 

h) K 

c) Ai 

d) Ms 

14.3 Iho allcali mofcale cr> ■ ■.•o'-Tly ho dotoctod by flame 
test, he car .'0 they have s 

a) low ionisabioii energy 

h) low doasiby 

c) low eloctron affinitj* 

d) high coxiductanco 

14.4 Sodium c-arhojaatu is s 

a) a salt of a strong acid and a strong ha.so 

h) a salt of a strong acid and a wealo base 




q ) a salt of a wooJc acid fuid a strong tax-o, 

d) a salt of a wjJ: acid and a wco^ baBt!, 

g) not a salt at all# 

- 14.5 for obtHning Naoi^ motal by jloctrolytic ryduction 
"'"Vf "thoir ciilorides in tho Bov/n'o cill, Caci^ is added 
ill the EOlt to t 

a) Eako tho BOlton salta bwttcr conductors 

b) catalyse tho prc'cosa 

c) roduco the mol ting points of tho eel to 

d) docreaoj the roducing propertioc of tho alkali 
Eotals 

14,6 K bums^ in niT to ooiabino v/ith oxyg^^n to foim ; 

a) 

b) KO 

c) KgOg 

d) K^2 

14,7 Tho first ioi:iioation onorgiuo of gi'oup 2 olraionts 
aro highor tha-i those of tho cGiTosponding group 1 
clQments bo cause tho alkali nu o?:n'th metals 

a) aro densar 

b) arc harder 

c) havo highor taolting points 
are emallor in sizo. 



■|4.8 Quick lime is : 

a) OaOO^ 

b) 

c) 0^° 

a) CnSO^ 2flg0 

14 ,Q P;] pstor oP Paris ia ; 

g,) aiihydrous CaSO^ 

t) CCaS0^)2H20 

c) 

d) Oe^O^ 211^0. 

14.10 The olciriGnt -that do or not 'belong’ to group 13 of tko 
periodic table is 

a) boron 

b) elujAiinluin 

c) rubidium 

d) gallcim 

14.11 Magnccia ccssmont ic ; 

a) a suspension of magnesiimi hydroxide in water 

b) orystolla of magnoBium clilorido hexaliydrato 

c) a ma^uoium aluminium alloy 

a) a saturated solution of nagueaium chloride 

mixed with magnosium oxide. 



14.12 ilmilniuQ is not attacked by j 

a) 03 cygoa 

b) pure wator 

c) aikal-i 

d) acids 

(B) CCm-gCIQI TOE ims 
OoiTiplcta the follo'^ing .* 

U.13 light i-iotras arc called &o, becauco of thoir low 

14.14 

1^.15 

14.16 

14.17 

14.18 


Sodiun aad potassiur arc generally obtained by 
reduction of thoir noltun_^ii}.^^_, 

is isooloctrordc with ____ atoir 

Tho ionisation energy of r.odiuii is __ tta 

that of potassiuL'’, 

Sodium and potanoium motels a.ro cactrouoly roactive 
and they are kept tndor to prjvont tho notals 

from Gxposure to oxygon and m.oisturo. 

The oonpounds of alkali rotols aro readily soluble 
-in water due to thalr nature. 




14.19 


14.20 


14.21 


14.22 


14.23 


When sodium carbonate is hydrolysed in waterj the 
resulting solution is _ to litmus* 

ffihe first ionisation energies of group 2 elements 
are higher than those of the corresponding group 1 
elements hecause, the atom of group 2 elemento are 
i) _ in size and the electrons are more 

__iil_hound. 

The compound of magnesium ased as a purgative is 


Plaster of Paris is obtained by the partial dehydration 
of_ 

e) 2K + -- + ^2 

b) K + 02 —■““» 

c) 2 Na + 0^ ^ 

(l) OaOO^ + -f CO^ —- —— -— 

13) 2 CaSO^ 2 HgO n2§L -+ 31 ^ 

f) Alj 0 2Hj,0 + 23^0 + 2 HaOH-- -+ BHgO. 










a) fmo and 

Classify the follov’i.^'; u^at^iuonta at truo ( 1 ) or fGase(F) 


14.24 a) 

b) 

c) 

ai) 

s) 

14*25 a) 

b) 

c) 

d) 

e) 


Sodim aiid potaseimi react vigorously vdth oxygeon 
to form thoir porioMdo* 

Sodim is used to prepare aJitikuock agent for 
petaol 

OaOlg audMgClg ere underirablu impuritioa in 
table salt^ because they are deliquosont 

Sodium hydrogen carbonate io used both as baking 
soda and as a mild aatiseptic for skin infection 

The fertiliser industry rofen. to potassium 
salt as ''potash*'. 

CaO is also kno/n an flaked line. 

MagneMum bums v/ith ovo: tion of more heat per 
mole thaii oven hydrogen. 

fhe solo product of burriiig of magnonium in air 
is magnesium oxide. 

Iiimestono and marble aro two I’omBOf OaCO^ 
Magnesium and calcium are obtained in tho metall-i*^ 
form by chomxcal roduction. 



I4.2fi 


(D) 


14.27 


a) Al.’umiiii'urii i3 obtained by diroot oloctrolysis 
of baxite. 

b) are double salts of alumini-um oulphato 
v/itb. sulphatos of other metals 

c) Rico husk has boon usod in comoiit making bocauso 
of its high cilica content 

d) ill mnmnials have IC^ and in red blood cells 
in the ratio of 7:1 

o) 'Tho main pigniont for the abooiption of light 

in plants io clilorophyll which containr caloiuir 

Matching 1ype items 

Match the items in list A ’./ith the relevant itoEis in 

list B indicating tho oonal rnimbor of item of list A 

against that of list B, 



lint A 


List B 


.ssm. 


associatbd chajcge 

i) 

perioxide 

a) 

+ 1 

ii) 

hicarhonatw- 

b) 

+2 

iii) 

anmonium 

c) 

-1 

iv) 

phosphate 

d) 

-2 



c) 

-3 



14.28 


List A 


List B 


I- 1 


element 

i) magnesiuffi 

ii) silicon 
iii) calcit® 

iy) potaesi-um 

14.29 List A 

y’.yopg.c^ 

i) douLle salt 

ii) dimer 

iii) amptioteric 
iy) deliquescent 


present in 

a) tones 

b) red blood cell 

c) air 

d) chlorophyll 

e) rice husk 

List B 

correcpondinp: com-poijuid 

a) AL( 0 H)_^ 

b) Pb(CpI^)^^ 

c) llgClg ' 

d) Al2^1g 

o) Na2SO^.Al2(SO^)^24H2) 


14.30 


List A 


List B 


compound 


i) 

washing soda 

a) 

0 , 5 IIy 0 

ii) 

plastnos of T^nri® 

b) 

aigO 




iii) 

gypsum 

c) 

H 20 

iy) 

epsomite salt 

d) 

6 H 2 C 

v) 

sodium alum 

e) 

THgO 



f) 

IOH 0 O 


'' 

&) 

24H„0 


number M uoIsouIbs of water of 
orystallisatlon gBaociated with % 

compouad 



31 

Last A 

metal 



List B 

found in 

i) 

soditim 


a) 

bauxite 

ii) 

magner.ium 


--) 

talc 

iii) 

calcium 


c) 

chalk 

iv) 

aluminium 


d) 

cinnaor 




e) 

albite 

32 

list A 



list B 


Gomnoxuid 


matchin^a: iomula 

i) 

soda ash 


a) 

OaSO^ aH^O 

ii) 

onustic soda 


b) 

Na^OO^ 

iii) 

washing soda 


c) 


iv) 

baicing soda 


a) 

GaOO^ 

v) 

gypsum 


c) 

Ha200^ lOHgO 


- 


f) 

g) 

ITaHOO^ 

^'gSO^ 2 H 2 O 

33 

list A 



list B 

i) 

metal 

E 

a) 

reacts rigorously with oxygen to 
give its peroxide. 

li) 

Na 

b) 

brick red 
flame. 

colouration in bunsen 

iii) 

Oa 

c 

) reacts with NaOH* liberating H 2 

iv) 

aluminium 

d) 

dissolves 

in dilute acid to give 


blue solution 


e) bums in. air to combine with 
oxygen to give v it® eijjieroxide. 

t \ * 



zo'\ 


II. FfHORI Mmm IUBB IMS 

14.34 axe f’-a ionisation en 3 r£ ’ js of alkali metals lowest 
wh-en compared to elemaau:; of oJi^r groupc ? 

14.35 Name some of the minoral of magaeoinm and calcium, 

14.36 Why does orade sodium oliloride obtainod from sea 
water 'bacoiDG moist during rainy coapons^ while pure 
common salt doos not ? 

14.37 N^e the raw matorials uood and tho "by-product obtained 
in the Solvay procosn of mnnufaotura of soda at-h, 

14.38 In the Solvay process of manui'acturo of Soda ash, why 
is it that ojTly sodium hydrogen carbona,te precipitates 
out and not the other compoundo ? 

14.39 What are the chemical formulae of caustic soda, washing 
soda «St baking soda ? v/hat are thoir main uaeo ? 

14.40 Why is it that even though the moltirraig pointsof sodim 
and potassium chlorides aro iiigh, alkali notals are 

. t,y eloctrolytio reduction of their molten 

^'gpridos'-^ 

14.41 What IS tho othor name of sodium hydrogen carbonate ? 
Why is it called by that nmvj ? Write the appropriate 
reaction supporting your answer. 



■\t,M How dc tho ionisation onorgios tho alkaliao earth 
iDotcOls coE'narj with tho&o of the alkali motale ? 

14.43 Hame tho niGba].w which are found in each of tho following 
niineralSi 

a) saltpotre (b) narblc (c) epoomxtc 
d) bauxite. 

14.44 What aro tho raw iratorials uood in tho manufactaro of 
Portland cement? 

14.45 Writo tho ravGrago composition of Portland cement. 

14.46 How la quick Iibiq proparod from marblo ? 

14.47 Starting from quick llxie, how aro slakod liiao, milk 
of lime and lime water prvjparod ? 

14.48 According to the cloctrochonicRil ourios, aluiuniuB 
should bj roactivof but actully it turns out to bo 
quite unroactive why ? 

14.49 Hsplaln tho structure of alurinim- chlorido. 



Ill: lowQ- mrnm ttigs itPBis 


14.50 


14.51 

14.52 

14.53 

14.54 

14.55 

14.56 


(a) Doscri'bo tn briaf tha raanufacturo of oaustic soda 
using tlia C-ot”’-.r •» Kollnor cwll, 

(b) Dra'^ a ixoat smd lab all od diagra” of tbr cell. 

(c) Why do you thiifc that ca^rboa aaodo is used in 
the procosa and not anj^ r*otal like Cu, Pg or Pt? 

Cd) vhB.t changos aro oxpoctod if solid NaOH is left 
exposed in air for a long tr'o ? 


What is the basic principle utilised in the 
j'lanufaoturo of sodiu*-> carbonate by tho Solvoy 
procoss ? biscusD tha procooc. 

What is coiiont ? Hov' is it ranufacturad ? 

Why aro sodluin potaosii^ri, nagnoEiiuia and claciun 
important biol>jfdoal3y ? 

Discuss the Do\/ procaos for obtaining nagnisuii froa 
sea Water* 

Oorpare the properties of the alkali r-ietals and 
the alkaline earth retalE* 

DisouBs the uses of aluniniuii and calcium 
relating each use to a particular property of 
the metal. 



IVL 

■ 14.57 Baiwcite is usod for tlie extraction of aluainim on 

a large scale: 

(a) Wiy it is nacG’^sary to purify "bauxita before 
isolating aluraini-uri ? 

(b) Write in sequenco the steps followed in obtaining 
pure alurjiniica fror bauxite* 

(e) Wiat is the role of cryolite in the electrolytic 
coll for production of aluminium 7 

(d) ’Write the equations involved during the whole 
process. 

(e) Draw a neat and lab oiled diagram of the coll 
used. 




UNIT_^-_l5 

IK) Multiple choioe ; co^eot_an&wor) 

15.1 V/hich of the following Glo’:nents belongs to group 

a) Fg 

b) Hg 

c) 2n 

d) Pb 

15.2 Slag in iron manufacture contain ; 

a) CaOO^ 

b) CaO 

c) CaSlO^ 

d) SiO^ 

15»3 V/hich ia not a property of cast ion 

a) It is hard 

b) It ia brittle 

c) It can bo welded by hann'oring 

d) Molten co,st iron expands slightly when solidifiod* 







15»4 


Sxtraction of iron from its. oro conaiots of smeltiTig 
and refining. Snsiting is cam^idd ov-t in a ; 

a) -Boasemer convertor 

"b) Open hearth convertor 

c) SLcctric furnace 

d) Blast fumaco. 

15.5 Hard stool can he further hardened hy hhoating it to 
$■01 hot and then cooling it hy plunging it into cold 
■water. This process i» colled s 

a) quenching 

h) annealing 

c) toraporing 

d) a smelting 

15.6 iiiong the following which one is on alloy of iron s 

a) hronse 

h) gumetal 

c) type netal 

d) invar 

^5.7 ViThich oioong the following is an ore of copper 

a) hacmetito 

h) malachite 

c) argontito 

d) calamine 



15.8 Which of the follo-niit" P!?oirB of GlGraonts is presGLit 

in brass : 

a) £L and Zn 

h) Cu and Zn 

c) Cu and Pe 

d) Ph and Sn 

/ 

15.9 A mixturo of copper sulphate and luae, known as 
"Bordo aux iffiixturo" ib used s 

s.) as a fmiegiGida' in agriculture 

h) in elentroplating 

c) in elGctric hattGries 

d) as a riordant in dyeing 


15.10 "Hypo" us ed in photography is a solution of i 

a) quinol in alkali 

h) sodium throBulphato 

c) Silver bronide 

d) potaseiuia cyanide. 

15.11 Silver bromide is uged forsaking film in photography 
because t 

a) it IS insoluble in nitric acid 

b) it does not dissolve in excess arnonia 



2 ^ 6 

c) it is photosensitive 

d) it is insoluhld in sodium thiosulphate. 

15.12 Though Zn and Hg belong to the same group, they 
differ in nany of thoir prop art is. Tho property/ that 
IS shared by both is t 

a) they foiii oxides readily 

b) they react v^rith steam readily 

c) they react Mth hot coricoutrated H^SO^ 

d) they react with hot sodiu hydroxide 

15.13 Which of the follov^ang claionts . forriicompounds 
only in one oxidation state : 

a) Fe 

b) Ou 

c) Zn 

d) Ag 

15.14 Which of the following is used on as ingredient in 
flouride toothpaste ; 

a) SnF^ 

b) FbF^ 

c) PbF^ 

d) AgF 



15,15 




IS : 


a) 

b) 

c) AgOl 

a) Hgo;L2 


15.16 (b) 

15.16 a) 

b) 

c) 

d) 

s) 

15.17 a) 


Conplatioil type itone 
Con£loto_thG i*oil owing : 


Hardnos'sof st^ol dopendB on itc 
and boat treatnont. 


contont 


The procoBs by which brittlonGsa of Rbeol is 
ronoved retaining its hardness is called 

If stool is hoatod to tonporaturo v7oll below red 
heat and is tb jn coolod slowly, the process is 
called _. 

Iron foiTjn Eany conpo-und in tho oxidation sts^tos 
_0_ and_^ii)__ 

Ibctraction of iron fron its cros consists of 
two stages :_O_ and_ii),_. 


Silver can bo obtained fror the_obtained 

ill the oloctrolytic rofining' of 











b) Nearly hall of tho total world production of 

gold IB fjron tu^ ilinot- of_, 

c) Kanoyal of oilvor and copper froio gold is known 

ao_. 

d) In purification of silver by tbo oloctroiylic 

riothod_i|_ nets as tho anode and ‘ ii) 

as the cathode. 

e) Though ooppor is red-bi'own with hi^ buctro, but 

tho surfaco is ofton dullod by _ fomation. 


15.18 


15.19 


a) in alkaline solution of is celled _ _ . 

b) Zinc reacts with hot eodiuri hydroxide solution 

to fora soluble ___ 

___ is widely usod to coat iron to reeiet 

corroDion, 

^3^4 *^*3 a plxt’-'.ro of _ i) and ii) 

d) load appears dpll bocauso it gats covored v/ith a 
thin layer of _ _ ____^ 

^^ ^tiuo atid Palfe e type ito ns 

5d5:£sif2;„the_follwing_Btatenents_on__t^o (.T}_ and 
falBo_(F) : 

a) Oast iron is also known as pig iron 

b) ^Irought iron is obtained by rofinirag oaat iron 

c) Addition of notrflB and carbon convetts ±i*on 


to -BtOGl. 












There ore throO r.othods of chtainirg iron fron 
its ore • ^ the BosGoner processy the 

open ho.'irth process ojid the electric fumaiice 
process* 

Hardness of steel depends on its carhon content 
and heat treatnont. 

In India silver is obtained directly from its 
ores* 

Grold and silver are known as 'Noble netals' 
beoau^e of their vreight, 

Copper appears green hecause of a coating of OuO* 

2 Ox? —-^Cu + represents a disproportiona¬ 

tion reaction. 

Aqua regia is 3 parts HNO^ and 1 part HOl. 

Sn (iv) and Pb (iv) pxidos are anphoteric* 

Zinc and rGrcnT:^/ are both equally good conductors 
of heat and electricity. 

Zinc is resistant to atriosphen c corrosion on 
account of the foraation of basic carbonate on 
its surface 

Crude tin is renelted in an inclined furnace so 
that unfusible tin is left behind 




e) tiw fe> lir ur 

water at i^^'r t/ni'?r»itur ^ ti* f tin 
oEido 


15*22 a) 

c) 

d) 

e) 

f) 

g) 


ftj« 0» + QO mimm,mim 

2 3 









i- 



2S« jtel(C?v}^ •f' 4ijj, <»«.»■,««.».«.«, 4 . 

•s 

CiiiijO +■ Oyi«S «,«.«»«,».«««.«. 30 ,. 

£ ^ / 

2Au + 3Q.n -“"•** 1 ) li) + d 

gjf a«t ^ m A» mtnua jm ^ tax tm irnim-mw^ i"if iti* 


Zn + 2(0H)‘ 




f 


m m. m «a» tn 


+ H 


15*23 

\) 

c) 


SH + Cln 

f • 

K) + Cln 


n» m 1 M ^ 


% 


Snt<"Hii0^oor*fj. 

HU »lMiittiM«*<||«('MBL 


% 


d) ■PbfHHO.wao. 

3 

e) a SPbOfOy^ 


itc <1 

" wpuwW'^ p* mm 

Match the itons l.i liat A with rulw^^nt itxe in ® 
by indicatin^^ thu tcrial nir.b^r of il^rta of list A 
against that of list S. 
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15.24 


List A 


List B 



na '3 of jalloy 

user 

in nanufacture of 


i) 

■®tainlGSS steol 

a) 

iof 3 S 


xi) 

Ifeinganesa staol 

b) 

gears 


lii) 

nickel steel 

c) 

high, spoed cutting tools 


3 v) 

tungsten steel 

d) 

cutlery 




e) 

dJeoan cables 

15.25 


List A 


List B 



%~12-2^ 


foir’ula 


i) 

green vitriol 

a) 

I'oS0^(NIi^)2S0^ 6E^0 


xi) 

rohr Salt 

b) 

(“14)2304 24020 


lii) 

ferric alun 

c) 



iv) 

■blue vi'to'riol 

d) 

Na2SpO^ 


v) 

iiypo 

o) 

OuSo^, 5E^0 




f) 

ZnSO^/'TH^O 

15.26 


List A 


List B 



nane of process 

de' 

scription of process 


i ) 

annealing 

a) 

ronoval of copper and 
silver fron gold ; 


i±) 

roasting 

b) 

heating a netal to a 
teD-pcrature woil below 
red heat and then cool¬ 
ing slowly 5 














iii) 

tripariiig 

c) 

boati^’C atc^al f •11 owq4 py 
anch tliat 

harrlnocii is rgtaiaod but 
brittle disnppoaro 

iv) 

parting 

t) 

hwGtiiig in r: Ifcltod aupply 
ef air. 

t) 

quenoMng 

4) 

m'.nval d' inpiriti^o as 

*1 



f) 

briPluai:i|: n * -otnl by lioat- 
1 1 rtnl hurt fullowod 
by plur^inc; it intn cold 
W'ltar fur cuolijig 

15*27 



■mj 




%% 

II IlflJUi fl). 

i) 

li) 

Ou 

Fb 

a) 

b) 

for rrJdjig oloctricol cablo^ 

and nppli ancon 

for \>. 4 iing fuod cDHtainore 

iii) 

Za 

c) 

for gnlva^iieini; 

iy) 

Sa 

d) 

ft.r rriri/ig biillots aid 

t) 

\ 


febotfc* 



o) 

Iruprxatiuii of cnlonol 



II 
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SHORT MS^IR TIPS TTMS 


15.28 VOiat are the main diffeiences hetT'i'een cast iron and 
wrought iron ? 

15.29 What are the methods of productioii of cteel on a 
large scale 

15.30 Why IS it that if cast iron contains appreciable 
level of phosphorous, the convertor la lined with 
CaO and MgO instead of SiO^ and some lime is added 
to the molten cast iron Attempt to white the 
equations that will support your answer, 

15.31 Why is feOl^ used by block makers ? Write the equation 
supporting your ansv/er. 

15.32 What is meant by "18 carat" gO d ? What does the word 
"carat" signify ? 

15.33 What is meant by the term "925 fine silver ? 

15.34 State the electronic configuration of group 11 ele¬ 
ments and suggest the possible oxidation stabes, 

15.35 Why are alloys preferred over pure metals for certain 


uses 




t5.36 

15.37 

15.38 

15.39 

15.40 

15.41 
15.4® 

15.43 

15.44 

15.45 


Wiiiqli i 0 that nictCL that i-i ia all of tho 

following alloys t hroasa^ hrtiss, guraotal, constaiitaxi ? 

%en left open to the atmosphere, hew does Ou, Ag and 
Au hohave 7 

Ihotogh the atoms of Ou, % and Au haTe one aloctron in 
the outomoBt shell like tho atoms of nlkali motals j 
their prop art ios are quite differout. Givo a prociso 
reason for this difforonco. 

V/hat is meant hy disproportanation ro^ution ? Givo an 
example. 

How is hluG vitriol prepared ? 1/hat happens whon it 
IB heatod Give appropriato roaotions. 

What is Bordeaux mixturv, ? './hat io this used for ? 

Write reactiona to support that ZnO ie emphotorio. 

What IS Nosslor's reagent ■? How is it prepared ? 

V/hat io it used for ? Give react ions wliorevor possible 

V/hat is the best antidote for rercury poison ? How 
does It woik ? 

What is calomol" ? \/rito two proportion of oalomol. 
hat happen when it is hoatod ? Write the correspond¬ 
ing reaction, V/hat is calomel 


used for ? 



15.46 

15.^7 

15.48 

15.49 

III 

15. 50 

15.51 

15.52 


What 13 white vitriol ^ IIov/ is it proparod ? What 
happens tc it when heated ? bVite the Gq_uation. 

What are its mam uses 

What are some of the important alloys of Zn ? 

What IS galena ? V/rito the oq_uatio 5 i involved in 
production of Fb from galena. 

What role does SnOl^ play in the volumetric estima¬ 
tion of Fe (III) ? 

V/ha.t aro tho different orcf of iron ? ^rhero are they 

( 

found in India Explain the production of cast iron 
from iron ore with the help of equations, 

Discuss the different methods of steel production. 

a) How IS aiihydrous Pc^Olg prepared ? 

L) What happens when it is heated 

c) Comment on its solubility in water, ether and 
alcohol 

d) Mention tvro of its uses. 

e) Draw the structure of Fc^Clg and comment on 
the bondings involved. 




15.53 


15.54 


15,55 


15,66 


15.57 


XJm 

tao two ju^ortaAt oros of % «ii a^lain ttio rolo 
of sodium cyanido and mataHic ziac in. tlio oxtraotion 
of a^ilver fwaa its oi^e. icao anotlior aatal vhidh 
can to extractud in a similar mannor, Oivo oquatlor^ 
for ■both the cases. 

%or 0 in India does ono find commorcially viable 
deposits of copper ? How is copper extracted from 
copper pyrito ? Write uquatiotia wheravar posslblo. 

a) Y/liat ie meant by the word “photography'^ ? 

b) What is tho bacia of the proooeo of photogre^hy ? 
o) ^fhat are the various stops involved in obtaining 

a photograph ? 

Though 2n and Hg belong to the oamo group, but their 

properties are quite difforont. Discuss theco differ- 
oncaQs, 

a) (Jivon that the electronic configurations of 
tin and load are ilC]^ ^^4d^^ 5s^ 5p^ and 
Ixe) 5d^^ 6s^ 6p^. Explain why they exhibit 
the Oxidation states +2 and +4 in thoir coinpounds* 
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15.58 


15.59 


b) In +2 oxidation state, Sn is roduoing in 
charactor. Vfrito tYsro chomical roactions that 
shoYT tho reducing behaviour of SnCl^. 

c) ''I’Trite oq^uations to show amphoterio character 
of SnO^ and 

. 2 + 

d) What is the tost for pb in qualitative 

analysis ? Attempt to write tho rolovant 
equation. 

PROBLM__OTVING_T^E_IM-^ 

A metal reacts with bromine to form a bromide which 
IS insoluble in dilute but is soluble in sodium 

thiosulphate. The product is photosensitive and turns 
blacic on exposure to li^t, Naiio the metal and state 
the group of the peiaodic tablo to v/hich the metal 
belongs. 

An alloy contains three metals A, B and 0 of the same 
group of the periodic table. When treated with con¬ 
centrated HNO^, most of tho alloy dissolves, leaving 
a rosidiue (R), After filteration and adding hyddrar- 
chloric acid to the filtrate, a white precipitate (P)is 

obtained, which is filtered. To this filtrate when 
an excess of ammonium hydroxide is added, a dark blue 
solution (S) is obtained. Identify A,B,G,R,P and S. 





mTi 16 

STRUCTURE ME SHIPEId) OE HIEROOARRONS 


I. OBJECTIVE TYPE ITEMS 

(-A) Mill tipi e choice tyioe (write tlie Goirect answer) 

1G.1 The nuniber ofhonds 1 j,x R £C-CH=CTi-0='N are ; 

a) 5 

h) 8 

c) 4 

d) , 7 

16.2 The general foimula of an alkaae is ; 


a) 


b) 

°n®2n-2 

c) 

V2n+2 

d) 

°P2nH 


16.3 At room temperature the eclipsed and the staggered 
for-s of ethane cannot "'■'e isolated hecauae i 

a) both tls oonfoimera are eq^ ally stable 

b) they interco.-irort rc-pidly 

c) there is a large energy barrier of rotation 
about the •j'-' bond 

d) the energy difference between the conformers is 
large 

16.4 The number of secondary carbons in 2,2-dimethyl butane is; 

a) 4 

b) 0 

c) 1 

d) 2 



16,5 liydrocarbon having maximum hing strain is ! 

a) cyolopropans 

b) oyolobutan<^ 

c) ^syclopentane 

d) cyclohexane 

16*6 itoiongst the following pairs tho stmctural isomers are: 

a) benaene, cyclohexano 

h) 2 , 2 -dimothylpropano, Ibutano 

c) n’^etane, cyclopentano 

d) 2“niot]aylpGiitanc, n-pentane 


16.7 Which of the following has two bond" ? 

a) bonzono 

b) propene 

c) propyne 

d) m'xylene 

16.8 Identify tho corroct statamont regarding alkanes : 

a) They have at least one 0 = C, 

b) Ihoy have two leas hydrogen than the corresponding 
a|kane< 

c) They v/ero earlier known . paraffine 

d) They have tho gcncr-il formula bf 

16.9 Of the follcwing pairs tho one that has a pair of 
arena compounds fa ; 

a) benzene, aathraceno 

b) anthracene, cyclohexane 

c) benzene, 1 ,3“CyclohoxadienG 

d) naphthalene, cyclohexane 



2 6 '^ 


16.''0 &£ the followings pair that represents storeoisomerism. 

is i 

a) optical ibojaurj-^ui, stj^uctural isomerism; 

h) geometrical isomerism, u-'-nformational isomerism; 

c) optical isom. ^ , geonotrical isomerism; 

d) gGomotrical isomorism, structural isomorism. 


Which pair of 

compoimdi 

a) / , 

I 

\ 

' -y '' 


9 , 


CJ:|3 


b) 


c) 




M 


S( 


0 






- 5 ) i:j 


r I ] 




5 ^ 


i 



16.12 Which of the following would bo optically activo ? 

H 

a) ci-o-ca. 

} 

H 

hr 

b) Cl-G-Ca 

H 

Br 

c) Gl-C-I 

i 

H 

Br 

d) Ol-O-I 

I 

Cl 

16.13 Which of the following will h^ a chiral carbon atom ? 

CH. H 01 

1 

a) " O-OH -OH 

/ \ 


OH. 0 

II 

b) CH^“C- 0 - OH 
I 

CH^ 




Cl 

I 

c) Cl -O-OH^ -OH 

H 

OH 0 
> li 

d) GH.-C -C -OH 

^ I 
H 


16.14 Which amongst the follo?/ing would exhibit goomotric 
isomerism 


a) 2-'butens 

h) 1-hut 0110 

c) 1 -hutyro 

d) ^-hutyno 


16,15 l^/hich of the following pairs has a pair of enantiomors ? 


Br 

i 

I 

a) H - 0 - OH 
! 

oir. 


Sr 

I 

HO - 0 - 11 

I 

CH^ 


h) 


01 OH 

\ 

0 -T. 0 

H 


01 



H 


H 

/ 

0 

\ 


H 


OH 






c) 

H 

0 

0 H 3 " 

H 

C ^ 

Sl ' 

'' 0 H 3 


Br 


d) 

1 

OH. 

i ' 

( 


X-.- 
Br 1 

H 

/ 

H 

Wliicli 

of tho following 

a) 

otliano 


■b) 

Butane 


c) 

h-Gxane 


d) 

Bonzeno 



CIL 


11 


H 


G - C 




OII- 


OH. 


Br 4 

,Br 

1 

H ’ -- 

' CH 


H 


16,17 V/hicli of tlio following oxhibitr- optical rotation ? 


a) 


GH. 

0 

01 Br 


1 ) 


01 

f 

0 


OH- 


Br 










c) 

01 

t 

G 





GH3 1 

OH^ 




Br 





CH 

1 

1 




d) 

C 

01 j 

01 




0 H 3 



1 6,18 

Wh. 3li 

of tho following ±£5 

an alltano ? 


a) 

^ 4^10 




b) 

c ) 

C3H^ 

°3^10 




d) 

06^6 



16.19 

YiTliicli 

Of flio following IS 

an alkyno ? 


a) 

03 % 





°5^10 




o) 





a) 

O3H4 





16.20 Which of tho following has a carbon atom wi1?h sp^ 
hyaridisation ? 

a) othyne 

h) othone 

c) QthariG 

d) propane 

16.21 Identify the statement that is incorrect far db 
optical isomcriom ic concGmod. 

a) Optical isomorism ic a typo of dtorooisomerisiu, 

b) (^tical isomors have an asaymotric carbon atom. 

c) Evan when conditions are achiral enontionurri display 

different chc'ical reactivity. 

d) aiantiomors differ from oiiu another in thodr 
hohavionr towards plana polarised light. 

16.22 Tho b;^hridisation of contral carbon in 1,2-propadiono 
(CH^^O^CH^) is 

a) sp^ 

b) sp^ 

c) ep 

d) None of tho aboY:* 

(B) Gornletibn tynjs iteris 

Corploto the following ; 

1^*23 Tho asymmetric synthesis is accomplished nndor 
conditions, 

16.24 The isomers obtained by froo rotation along C-0 bond are 

iTTi niRTOn O Cl 



16.25 If tlio four valoncieo of a car^bon afoia are oatisfied 

v/itli four differoat atop.a/groups, tiio carbon atom is 
termed as __« 

16.26 EnantioFiers caiinot ho ,__ on oaoli other. 


16.27 The enantiomor vyhich rotates the piano of polarioed 
light to the right hand side is called _ 


16.28 Cis and trans isomers originate duo to 
rotation. 


16.29 Duo to delocalization of molecular orhitals, 
stability of a molcculo _. 


16,30 A l( bond which is spread evermore than two carbon 
atoms is referred to as a bond. 


16.31 Chair form of cyclohoxane is otablo 

than the boat form. 


16.32 Staggered conformor of a molbculo is 
stablo than tho oclipscd conformor. 


I6.3B At room tonporaturo, the eclipsed and tho staggered 
form of othane intorconvort rapidly and cannot be 
, _as separate confonriers. 


16.34 Tho first stop in the visual process involves the 

conversion of one _isomer into another 

under the influence of light. 

16.35 The process of separation of d- and fonantipnors is 
kno’ivn as 


16.36 A _. mixture contains e(iual amounts of 

two enantionors. 



16^37 k _ _is ^ instrument used for measuring 

optical rotation* 

16.38 lonochromatic lighb^on parsing through a . 

hecomes plane polarized light. 


16.39 Butane and 2 -methyl propane are _. 

16.40 J\lkenes can he either cyclic or acyclic hut arenes are 

always __ compounds. 

16.41 Carhon-carhon double bond comprises of a i) _ 

bond and a ii) _bond. 


16.42 The number of ^ bonds in ethyne are _ 

16.43 A reaction in which one enantiomer is p'refarentially 

fomed is knovm as _ 


16.44 Arenes are cyclic compounds having alternate single and 

double bonds with_ electrons in the 

delocalised f? bond. 

16.45 The number of isomers poseiblo in monosubstituted 

benzene are i) whi s in disubetituted 

benzene are it) , , 


16.4s lonosubstituted naphthalene has _positional 

isomers. 


16.47 The bond energy of a 0=0 is__ than that of 

0 ~C single bond. 


16.48 The bond energy of n bond is __ than that of 

a ^bond. 



23 3 


16.49 A. bond is formod by _ij_ overlap of 

atomic orbitals wbilo a <T’ bond is foimod by 
_lij_ overlap of atomic orbitals. 


16.50 A sigma bond is __ along tlio intcmuclear 

axis. 


1 6.51 Cyclobutano with, a bond anglo of _ i) 'is loss^ 

strained than _ ii) having a bond angle of 60 °. 

1 6.52 Tho tv/o stinotura of bonzone fAJi and arc called 

as _oj_ bnt tho true structure of benzene is 

in between these two and is known as , 


16.53 Benzene is less reactive than cyclohexane due to 


16.54 The dii^^framc try in carbon compounds v/as shoMi by tho 
scientists- _ i) and ii) . 


ti) True and false typo itsr.s 

Classify the following statements as True (T) or false (f) 

16*55 The factor responsible for opt. 1 oal rotation 10 the 
proa once of a double bond. 


16.56 When a compound contains an asymmotric carbon atom it 
exhibits optical rotation. 


16.57 The shape of othsuis molecule is linear. 


16.58 Benzene molecule is a planar molecule. 


16.59 The geometry of ethane molecule ;^s tetrahedral. 


16.60 p-dichlorobenzene and p-dimothylbenzeno are positional 
isomers. 



16.61 staggered fom is converted to tlie eclipsed form ty 
^"apply of extra ajaomit of enery. 

16.62 Naphthalene,' ethylene and xylene - all are aromatic 
in nature. 


16.63 Benzene, o-xylene and naphthalene are planar molecules. 


16,64 The asymmetric molecules that rotate the plane of 
polarized light to right hand side is termed as 
dextrorotatory. 


16,65 The asymmetric molecules that rotate the plane of 
polarized light to left hand side are termed as 
dextrorotatory. 


16.66 Enantiomers are not superimposable. 


16.67 Ethyne is a linear molecule. 


16.68 Chirality and nonsuperimposability represent the same 
phenomenon. 


Fatchin^ 


Match the itoms givon in the list A with relevant 
answers givon in list B, indicating the serial number 
of item in list A against that of list B. 



i) alkane 

ii) aJ-kene 

iii) alkyno 



16,70 


16.71 


List A 

-■^0 of compo'und 

i) naptbalene 

11) Qth5nic 

iii) 15 2-diclLLoTolDonzond 
ir) m-xylone 

v) 1,2-'dichlorohoxaiio 

vi) n-octaiio 


List A 

namo of compound 

i) o-xyleno and m-xylono 

11 ) ciG-2-Lutorj.o and 

trans-S-Lutone 

lii) Gclipced and staggorod 
fom of othano 


Lis fc 


fcrmula 

t) 

C10S8 

b) 

CgH.Olg 

c) 

C2H2 

d) 

“sH.tS , . 

e) 

I -1 

0 

OJ 

0 

f) 

^sKlO " 

g) 


List 



isomerism involved 

a) functional isomorism 

Id) positional isoiherisiii 

o) optical laomorism 

d) goomotrical isomorism 

o) conformational 

i&omorism 


II, SHOUT MSWER lYPB ITMS 

16.72 What do you uxideretand by the toim delocalization of 

molecalar orbital jSxplain using bonzono as an example. 


16.73 G-ivg roasona for the fact that free rotation of C-0 single 
bond is possible in ethane while in ethane there is 
restricted rotation along C=C, 

16.74 Draw the boat and the chair conformation of cyclohexane. 
ViTiich of the two confoimcrs is more stable Give 
reasons. 







16,75 Draw -the l^owm^'a jirojeetions for eclipsed and 

staggered oonfoinert of sthaaie* lUxploin wliioh of 
the two forms ie more stable* 


16 *76 Deocribe the factoid responsible for optical acti¬ 
vity associated with compounds, j&plain with two 
suitable examples. 


16.77 Explain the tern chirality. Which of the following 
molecules is chiral ? 


a) 


CH 


3 


H 




C2H5 


OH 


b) 


01 


\ / 
0 


H 


H 


01 


OH. 






0 


GH. 


OH 


d) 


H 






0 

li 

0 


Br 


Cl 



16.78 Label the primary (i°), secondary ( 2 °), tertiary ( 3 °) 
and quaternary ( 4 ^) carbon atoms in the following 
hydrocarb onr. 


OH. 

i -J 

a) OH. - 0 - OH^ - GH^ 

-J I ^ _j 

OH. 


OH- 


b) CH^ - C - CHg - OH^ 


H 

OH. OH. 
i 0 , i 

OH^ - CHg - OH - CJI 

» 

OH. 


OH. 

i 

d) CH^ - 0 - OH - CH„ - CH^ 

I j 


OH. OH. 
i 3 


e) 


(ci-13)^ 0 


16.79 Draw the Neman's prooection fomnla of staggered form 
of 15 2-dichlor0ethai;ie. 



2 . 



16.80 Draw the enantiometrio forms of tho given componnas, 

Br 

a) H - C - OH 
CH3 


OHO 

% 

b) H - C - OH 

! 

CH^OH 

CH. 

c) HO - (jj - COOH 

H 


E 

d) - 0 - OH 

I 

Cli^ 


16.81 Olassify tHe following bydrocarbono info alkaxio, 
alkeno and alkyne. 


) butene 

b) 

etbyne 

c) 

propone 

) propyne 

q) 

hexano 

-p \ 

J, J 

butnno 

) mefbatiG 

h) 

poatyno 

i) 

Tjontene 



16,82 Classify -fiiG followi''ij hydrocarbons on the basis of 
hybridization stato of the carbon atom marked with 
an as tone. 


* 

b) CH^-CH-eHg 


OH^ 

I 

d) CH^ - CHg - OH 


16,83 Hisouss the structure of benzene, 


16,84 Discuss the factors responsible for restriction of 
0=0 bond rotation,. 


16 ,@5 What do you moan by a ’chiral’ carbon atom ? Discuss 

the optical rotation by molucales containing one chiral 
centre. 


16,86 V/hat IS meant by resonance '> Illustrate your ansv;or by 
taking examples of benzene and naphthalene. 


16.87 Ethene molecule is planar, while othyne molecule is 

linear. Discuss the sfcructural difference on the basis 
of type of hybridization. 


16.88 What are the distinguishing structural features of 
alkanes, alkenes and alkynes ^ 


a 


) CH, - 


OH, 

» ^ 

C - C*- CH 

I 

CH. 


CH^-*CH2 - CH^ 


III, LOHG MSV/SR TYPE ITMS 




THIT 17 

PREPARATION AND PRCPDRTIE3 OP HYDROCARBONS 


I 03 JECTIVD TYPE ITIMS 

A MuLtiple choice.,type (wrate, the correct aaswer), 

( 

- 17.1 Incomple.te combustion can best be ;]udged by i 

I t 

a) measuring 30 „ in flue gases 

b) excess oil in flue gases, 

c) measuring CO in flue gases 

a) measuring *=>2 “ il-ue gases 

17^2 The octane number of a. fuel gas containing 95 ?^ of n- 
iieptane and 5 '/^ of 2 , 2 , 4 —trimethyl pentane is 

a) 95 

b) 5 

c) 90 

d) 100 

17.3 Iso-octane ( 2 , 2 , 4 --trimethyl pentane) has an octane numb 
of 

a) zero 

b) 50 

c) - 100 

d) above 100 

17.4 Wiiich of the following has a zero octane number? 

a) petrol 

b) iso-octane 

c) IPG 

d) n-heptane 

17.5 Crude light oil consists of : 

a) naphthalene and phenol 

b) methyl and higher allcyls 

c) anthracene and phenanthrene 

d) benzene, toluene, xylene 



l7.S Vfhioii of 1;lio following is usod as ^ot engine fuel ? 

> ' 

a) kerosene 
"b) power alcohol 
o) WQr 
d) petrol 

17.7 The pyrolyaia of fuel or lubricating oil resulting in 
random cloavago of 0-0 bonds is callod ; 

a) refining 
b} cracking 

c) refolding 

d) knocking 

% 

17*8 Identify the incorroct statement regarding melting point 
of alkanes.from the statement a given below; 

a) Variation in the melting point of the alkanes is 
not regular, 

b) Variation of melting point of nonrial alkane plotted 
against number of carbon atoms in a chain gives a 
sawtooth pattern. 

c) Molecules with odd number of carbon atoms have higher 
melting points than those with oven number of carbon 
atoms. 

d) Moloffules with odd number of carbon atoms have lower 
melting points than those with even number of carbon 
atoms, 

17»9 Main constituent of U’G- is ; 

a) benzene 

b) propane 

c) methane 

d) ethane 



17«10 Echols form alk^nos "by the proco 6 £ of ; 

a) dehydration 

b) dehydrohal ogonat io n 

c) decarboxylation 

d) halogenation 

17.11 Troatmont of eth no ¥ath ozono followed by troatmont 
with zinc and water, loads to formation of 

a) a diketono 
■fo) an ozonide 

c) formaldehyde 

d) a diol 

17»12 For hydrogenation of one mol^ of propyn^;, the quantity 
of hydrogon roq_uirod is ; ’ 

a) ono mole 

b) two mol os 

c) three molos 

d) loss than one molo 

17.13 Addition of bromine to benzono lo difficult due to its 

a) higher molecular mens 

b) close ring structure 

c) rosonaiiGO stability 

d) presence of more than ono double bond 

17-14 Identify the incorrect statement regarding the octane 
numbers,, fron the statements given belovn 

a) The cLuality of a fuel is indicated in terms of its 
octane number. 

b) There is an. arbitrary scale for octane numbers, 

c) Iso-octane has been given the octane number of o. 

d) Branched chain alkanes have high octane numbers. 




17*15 A compotaiid wae slxikau wi1& bmlno in t®t 3 mcMoMicithaao 
(oaz’bon totraoKLoridij), fhaft waa :iiBttodiat# decolouriza- 
tion .of tba bromina aolutioai, CJhooso tbn fomula of 
tliQ compomid fm the followtnif j 


a) , 

b) OH^OH2GH2l5H2GH^ 

c) ‘ OH^OH^OHgOOOH 

d) 0H2a=eH OHgOK^ 


17*16 A seiuplo of prude oil was hoatod and itD rapour paaaod 
on rod hot p\}jaice stone* Amlxl^uro of gao was ovolvod, 
which doooXourlaod hromino in tetraclilorcaaothano (carbon 
tetrachloride) t 

a) ^1^0 procoos taking plaoo when the yapour from 
the crude oil passes over the heated pmaico stone 

i) polymerisation 

ii) distillation 

iii) cracking 

iv) refining 

typo of cotapoinid causing decolouriaation 
of the bromino solution 

i) an alkaiij 

ii) an alkono 

iii) an alcohol 

iv) an acid 



B 


17,17 


17,18 




( So:/plot3.-on typ^ itous'i 
Comploto the following 

■ ITi or Pt 

a) HC=0H + 2H^—■--. 

or Pd 


1) 0H,-CH.Br + Mg 

J ethes - 


diothyl ether 

g) 202 ^'^ 5 ^ -- 2 ITal* 

Pt or Pd 

d) C2H5Br + Hg-r' -+ HBr. 

NaOH and CaO in the 

g) CH^OOOH -- -‘- 7 > - + Na.CO., 

. ratio of 35 1, 630E; ^ 


a) H^O-OH-OH^ 
OH 


mineral acid 
heat 


f Icid 

h) H.C~GHp-C~0H^ -OH.-.---. 

I 353-363K ^ 

OH 

HC=^'CH + HBr -r -—iil- 

•H’so •’ • ’ii) • 

OH^OH « OH^ + H^O _ it _+___ 

/ 

373-383K 

) 0H^0H2CH=CH-0H^ + KMnO^--i- - 


c) 

a) 

e 


+OH^OOOH+l![n ).2 















17*19 a) 

c) 

a) 


ozonolysic 
2-hexyne - - 

l-bromobiitar'.G -h ale* K.OB 


353 - 363 K 


——t-KBci+HgO, 


Acotylyiv + H^O ^ % , . -..■ 

298-303K 

H^G~aH=CH-CH^ + KMNO^ + HgO - ~~-^miO^+KOE 


Dajk. 

g) CH^CH=CH2 + HBr - >> OH^-CStI~OH^ +-. 

aba one 0 
ofpuroxido 


17*20 a) Propanol on 


givoe propone. 


b) Compared to organic acid, hydrocai'bon are very 

acidio. 


c) ilkanes cannot iindorgo reactions. 

d) in alkenos and aUkynos tb.© oloctrophilo adds 

across tho _bond, 

o) Duo to tho extra „ of tho dciLocalisod 

elootrons in bonsoH'.^' , iTTandorgoeB addition 
roaotion nndor more drastic condition than do 
alkene and alkyne. 


Tri^J rLXd folso typre items: 

Classify the following stateanonts as true (T) or falso(P) 


17.21 a) 
b) 


Charcoal and coke aro impure forms of carbon ► 

Tho knocking property of gasoline is expressed 
in Cetane number. 


c) 

d) 

e) 


The Van dor Waals forces are lossor in straight 
chain molecules than in branched chain jnolociaQS. 


The boiling po^ta of" alkanes, olkenea and aUcynes 
increase with increase in their cliain loiigth* 


Cis-p-butene has a lower melting point than trans¬ 
butene. 



I > ^ 


17.22 a) The volatile material consisting of coal gas, 
ammonia and vIlcoiis liquid is knovm as pitch. 

h) immonia is removed from coal by absorbing it in 
acid. 

c) Ooko is used as a reducing agent in motallurgy and 
as a fuel. 


d) The higher boiling fraction of potroloum condonses 
in tho lov/or portion of the bubble tower. 

s) In cracking, larger molecules aro broken down into 
sDiallor molecules, arid in reforming straight chain 
alkanes are converted to arenos. 


17.23 a) 

b) 

c) 

d) 
o) 

17.24 a) 
b) 

d) 

e) 


When propyl bromido is Iniated with alcoholijcOH, 
tho resultant compound would be propylene. 

Groometric isomerism does not affoct the melting 
points. 

The trade nano of benzorio hokaohloride is gammaxone. 
Teflon is a polyner. 

The replacement of hydrogen atom of benzene by the 

2 - 

SO^ group IP callod sulphonation. 

Goal and crude oil both are made up largely bf 
arones. 

Goal on pyrolysis yields ®olitile compounds and qoke. 

Cracking is a random cleavage of G-C bonds. 

Fuels rosenbling those obtained from potrolGum can 
also be produced from coal. 

Branched chain alkanes, alkenes and aromatic 
hydrocarbons have high octane nunboDS. 



■ (d) wmum JiPB 

Matoli the ittans in List A vdth velovant answera givan 
in list B by indicatiiig tho curiol nunbor of itoiis of 
list A against those of list B. 



LIST A 


LIST B 

pbractions of notroleun 


Usoc 

a) 

gaseous 

n i) 

cnndlGS, watsiproofing 
fabrics 

b) 

horosone 

ii) 

gaseous fuel, production 
of carbon black, gasoline. 

o) 

petroleun ethur 

iil) 

solvent used in drycloon- 




ing of clothes 

d) 

gas oil, fuel oil 
and diesel oil 

iv) 

illiininant fuel, jet 
ongine fuel 

e) 

p.araffin (wax) 

v) 

fumaco fuel, fuol for 
diesel engines in 




cracking 



VI) 

notor fuel. 


LIST A 


LIST B 


hydro carbons 


charactoriaticB 

a) 

butyne-1 

i) 

lo?/ reactivity 

b) 

n-butane 

ii) 

high polarity 

c) 

benzene 

iil) 

dolocaliced 



iv) 

acidic character 



LIST B 


17.27 LISI A 

halo^enation reaction product 

h A 

a) ‘benzene + Cl„ -. i) ciJ.oro'benzene 

d 

KLOl^ 

■b) "benzene + 01 ^ -^ ii) no reaction 

ill) ‘benzene hexaohloride 

II SHORT MSWER T^PE IIMS 

17.28 Y/liat are the natural sources of hydrocarbonc ? 

17.29 What is coal 

17.30 What IS petroleum 

17*31 Compare the composition of coal and petroleum. 

17.32 Explain the origin of coal. 

17.33 IbT)lain the origin of petroleum* 

17?34 How is coal classified on the basis of its carbon content 

17-34 Hame the various usefiil products obtained from petroleum 
refining. 

17*38 Explain the term linocking. 

17.37 What is the relation between structure of a 
hydrocarbon and knocking ? 

17.38 TThat is the property that maJces petrolj kerosene and 
diesel good fuels ? 

17.39 Give a scale for measuring the quality of gasoline. 

17.40 What is meant by the term "octane number" ? 





17*41 Tmat are the different methods need to djirprove the 
quality of a fuel u^ed in gasoline engine ? 

17.42 How can you ottain aliphatic hydrocaihons from coal ? 

17.43 What is straight run gasoline and how ia it obtained 
from crude oil ? 

17.44 Why does the boiling point of hydrocarbons decroaso 
with increase in branching 7 

17.45 How can you account for the fact that, unsaturatod 
compounds undorgo addition reactions ? 

17.46 Arrange the following compounds according to the 
increasing order of boiling points s 

hexane, heptane, 2-inethyl pontane, 2,2-dimothyl pontane. 
Grive reasons in support of your ansvJor. 

17*47 A common method of preparation of alkenos from alcohols 
involves heating of the alcohol with a mineral acid. 
What is the role of mineral acid in this preparation ? 

17,48 lo prepare homologues of othyne, tho first stop is to 
troat it with sodium amido. Could tho homologues of 
othone be also prepared in the samo monnor ? Givo 
reasons to s^^pport your answer, 

17*49 What is the structural relationship botween 3 ? 3 - 
dichlorohex-S-ono and 3 , 4 '-dichlorohQX- 3 ~ono ? 

17,50 On convertii^ benzene to toluene, state whether thoro 
will be a rise or fall in the molting point, 

17*51 What happens when H^0(CH2)2HC=CHCH20H^ is i) troatod 
with cold dilute KMHO^ (ii) heated with V/rite 

» the appropriate OLLUations. 



17.52 Wnat are tlio prodact- odtaknod on hydration of 2 -mQtliyl 
butGne -2 ? What is the major product ? 

17.53 In H^C-H 0 i: 0 H 2 how' does the addition of IIBr differ from 
the addition of Brg molecule 

17.54 Although henzene is an unsaturated coiDpound, why does 
it still proferahly undergo puhstitution reaction ? 

17.55 Arrange the follov/ing in the increasing order of acidity; 
0 H^C= 0 H, H^ 0 CH 2 CH^, H^C-HC=CH 2 .* . 

Give reasons for your choice. 

17.56 liThat test will you carry out to differentiate hetwean 
l-hutyne and 2 -hutynG 

17.57 A packet containing carhide of calcium fell into a 
■bucket of water. A pungent smell is spread around. 

Write the chomkcal reaction which must have occurod 
in the "bucket of water. 

17*58 Many a times vegeta’ble oils develop unploasant odour 
on long standing. Give the pro’bable reason for this. 

17.59 How can pure ethano he obtained from a sample contaminated 
with ethyno ? 

17.60 Define the terms ; (a) monomer (b) polymer (c) 

polymerisation. 

1 7 . 6 1 Give the names of monomers which are used for the 
synthesis of polyethene, polyvingl chloride, polystyrene 
and polytetrafluoroothone. 

17.62 Give the uses of polyethene (DE) polyvinyl chlorido (D'ye), 
polystyrene (?S) and polytetrafluroetheno (TEEDOH). 

17.63 G-ivo the advantages and disadvantages of polymeric 
materials over the lov^ molecular ^weight materials. 



17.,64 Wlaa-t is tho role of xad-phospHoras in roduction of 
alkyl iialidos using liydroiodic -cid ? 

17.65 How ia kerosene and gaaolino obtainod from petroleum ? 
Explain tlie process, 

17.66 A gas docolouriaea bromine water and gives OHg^OEBr 
and CH20H]3r2 on troetment with one or two moles of 

HBr reapectivoly. Identify the gas and explain the 
reaction. 

17.67 Suggest a method for preparing but;yno-2 from calcium 
carbide. 

17.68 Tho ozonolysis of an organic compound gave acotono os 
tho- only product, Identify tho compound. 


III lONG MSim lYPE ITIMS 


17.69 What is the Eriedal Crafts reaction ? How can you 
convert benzene into acetyl benzene by using this 
method ? 

17.70 Discuss the variation In boiling’’ points^ melting points, 
density and solubility of alkanes with their molecular 
structure. 

17.71 How can you obtain alkanes from (i) unsaturated 
hydrocarbons (li) alkyl halides (lii) carboxylic 
acids ? 

17.72 Give the itiiportant chemical properties of alkanes. 

17.73 How are alkenes prepared in the laboratory ? 



17.74 Xou ars given three jars containing ethane, ethylene 
and acetylene respectively. How will you identify 
each hy cheiuical tests ? 

17*75 ilthough hoth benzene and ethene are double bonded, 

how does unsaturation in benzene differ from the 
unsaturation in ethene *7 Support your ansv/er with 
reactions of these with hydrogen and bromine respe¬ 
ctively. 

I - 

17.76 Taking propene as an example, discuss the various 
types of addition reactions that can take place. 

T 

17.77 How are organic reactions classified ? Discuss 
giving suitable examples. 

17.78 Describe the various types of oxidising agents for 
alkenos. What are the products obtained during 
oxidation reaction ? 


17.79 ^What is Markowhikoff‘b rule 

17.80 Hov\r are aromatic and aliphatic hydrocarbons obtained 
from coal 


17.81 Explain the process of pyrolysis. Discuss with 
reference to coal. 


17.82 Describe briefly the various additives and their 

functions in gasoline. What are the pollution prob¬ 
lems associated v/ith gasoline onginos ? 


17.83 Explain the following processcss,: 

(a) cracking (b) refining 

17.84 Describe two methods by which potroleum can be obtained 
from coal. 



IV ITOMmiOAL PftQB^3£Si ^ _ 

17.85 A samplG of coal fotuid -to have the following 

percentage compoaition, 0 759^, H * 5.2^, 

0 ^ 12.8?^, S = 1.2?^., Ng ^ 3.7?^, A^li ^ 2.1?^. 
Calculate th .0 icinimuiE amount of air nccescary for 
complete combustion of ^ kg of coal. (You Im-vo 
boen given that air contains 2l/o of oxygen by 
volume ,■ and mass percentago of oxygon is 23?5). 

17.86 What will bo the octane number of a fuol which 
corresponds to mixture of 50 >^ n-huptano and 5D^' 
iso-octane ? 


17.87 Oalculato the weight and volume of air ronuirod for 
the combustion of 1 kg of carbon. (Given, air 
contains 21^ of oxygon by volume.) 



UNIT 18 


PUKIglCAim AM .CaARAfiimSAJm. 

QE mmQ. .GOEeaum 

I OBJECTIVE TYPE ITBIS 

( a) Multi-ple Choice Type (Write the correct answer) 

18.1 Sugar and comon gait in a mixture, can be separated 
through, the process of s 

a) aublimation 

b) distillation 

Im/ 

c) crystallisation from i solution ethanol, 

A 

d) chromatography 

18.2 Benzoic acid and naphthalene in a mixture can be 
separated by treating the mixture with ; 

a) ethanol 

b) hot water 

0) cold water 

d) ether 

18.3 Which of the follov/ing can be used as a suitable 
adsorbent in the process of colaumn chroiuatography ? 

a) glass beads 

b) alumina 

c) boron trifluoride 

d) a mixture of inert gases 



1 


1&,‘4 An impure “sampid of CEBaphor, contaminated with 
aand can he purifiod by t 

a) distillation 

b) eublimatioii 

c) stsam distillation 

d) none of the above 

l8,5 3!he gas liberated in Kjeldhal'o method ia J 

a) nitrogen 

b) ammonia 

c) nitrous oxide 

d) carbon dioxide 


18,6 The value of ’x' in an organic compound with mole¬ 
cular formula Vapour density 42 is t 


a) 03 

b) 06 

vl 04 

d) 08 


l8.7 lassaigna*s test is porfoimod on organic compounds 
to detect ; 

a) carbon 

b) hydrogen 

c) nitrogen 

d) phosphorous 



18.8 In l>uma's method thi^ voluaiG of. gas collocted is 
equivalent to 

a) ammonia 

h) carhon dioxide 

c) nitrogen 

d) nitrous oxido 

18.9 The molecular foimula of an ox-ganic compqmid with 
a itiolGcular woi^t of 78 and oinperical formula of 
CH is s 

a) OgHg 

b) OgHg 

0) 

a) C3H3 

18 . 1 0 The stationary and mohilo phases in paper chromatography 
are i 

a) liquid/liquid 

h) solid/^ffiquid 

c) liquid/solid 

d) liquid/gas 

18.11 Identify the incorrect statement regarding crystalli" 
sat ion. from thu following; 

a) Cr 3 rstallisatio£i is an important procedure for 

purifying solids* 

h) In crystallisation n^ethod, the solid is dissolved 

in a solvent in which it is soluhlo at all 
temperatures. 



c) The Imijuritics oro reonoved "by filter!:]^ the 
solution* 

d) Orystals exu iijgporatod "by filtratioa. 

18*12 Identify the incorrect statement regarding frac*- 

tional distillation^ from the followijig! 

a) Jbractional distillation is carried out if 
the hoiling points of the liq[uids to he 
separaWd are cXoseto each other* 

h) Vapours go up from the diatillation flask 
through the column. 

0) The lower portion of the column is the cooler 
portion* 

d) More volatile components condeni^e in the upper 
part of the column. 

(b) - io: pljtion ito: : 

Complete the following t 


a) 

(CHjCOO)^ Pb + ITagS ■ 

H 

\ 

h) 

hapS + fe(CIT)^ NO 

7 • 

c) 

+ 3 NaSCN 

—- 1 - 

d) 

NaCl + AgNO 

—^ -- ^_ 


18.13 




Ii^.o&aigiic. 'Solution e, troatiiig vith sodiun 
iiitroprjSBido givoe n vi^jt iadicatziTg 

prsoaca of 

A blood red colouration obtained wben PeSO^ 
is added to tlio fusion filtrate aud iieatod 
in lassaigne’s test indicates the presence of 
i) and li) in the organic 

compound. 

Ihis colour in reaction ^b) above, is produced 
due to the formation of ___, 

Phosphorus is detected by fusing the organic 

compound with ___ followed by oxtrd,ction 

with water. 

A Lascaigne's solution Jaa is boiled with dil. 
HNO^, cooled and AgNO^ is added. It gives a 
yellowish precipitate, sparingly soluble in 
ammonia. This indicates the presence, of 
in the organic compoLind. 

An organic compound containing phosphorus on 
boating with fuming nitric acii follo’j/ed by a 
treatment with magn. 03 ia mixture gives a pre¬ 
cipitate of (x) 

An organic compound containing nitrogen on 
heating v/ith oupric oxide in an atmosphere of 
carbon dioxide sets free _gas. 





c) An orgciiic ciMpoimd containing nitrogan on 
liGotlng with HgSO^ gives , (i). , which 

on troatraont with oxcoes of aodiioE hydteidG 
lihoratos (ii) • 


d) An organic compound on heating in a curront 

of oxygoj;i(fnc3 from carbon ';ioxide ) in prsQonco 
of cupric oxide gives (i) and (ii) . 

) 

18.16 a) Tho molocular mass of a volatile organic compound 
is detoiminod by the _mothod. 


b) The molocular mass of ogganic acids is datorminod 
by the _method. 


c) The molecular mass of a non-volatilo organic 
compound is dotoiminod oither by tho (i) 
mothod or by tho (li) mothod. 

d) The simplest formula that chows the ratio of 

the atoms of various elomonte present in a 
moleculo is callod the . 


18,17 a) ' Tho _ of a organic compound is detor- 

mined by masa spectrometry. 

b) The functional groups prosonfc in an organic 

compound arc dotciminod by i) and ii) 
spoctroscopy. 


18,18 a) 


Tho gas displaced in Victor Meyor method is 


b) The gas estimated in irm's method is _ 

c) The gas ostimatod in K^^eldhal's mothod is 

d) The gas estimated for deteimining porcontagG 

of hydrogen in an organic compound ia _ 



18,19 


18.20 


18.21 


f^) 


18.22 


An organic componiid containing non-v ^ tile impuritios 
can "bo purijfied by steam distillation if it is (1) 

(ii) in \7nter. 

Higb boiling organic liquids which decompose at their 
boiling point can be purified by distillation under 


In steam distillation an organic substanci vapourises 
_ temperature .than its non^ol boiling point. 


y at ching tp'pro^ it j. i 

Match the it cans in list A with rolovant answers 
given in list B by indicating the serial number 
of items of list A against those of list B. 



BIST A 


LIST B 

proTD 

erty to bo dotonainod 


method used for deter- 




mination 

i) 

molecular mass of 
benzene 

a) 

volumetric method 

ii) 

molecular mass of 
benzoic acid 

t)) 

Victor Meyer's method 

iii) 

percentage of ele?' 
mont in gammcxono 

0) 

depression of freezing 
point method 

iv) 

percentage of ele¬ 
ment in aniline 

d) 

e) 

Ejoldahl's method 

cliromatographic method 



f) 

Oarius method 



LIST B 


18.23 LIST A 

metllod used 


•property dot^ytainod 


i) mass apectrometry a) 

ii) infrared spectroia- b) 
etry 

iii) x-ray diffraction c) 

<i) 

g) 


thruo dimonslonal 
structure 

functional group 

colour of the compound 
molocular mass 
type of protons 


II SHORT ANSWER TIPB ITIMS 


18.24 What are the different steps omployed in ‘ studying 

the chnract oris tins of organic cciipound? 

18.25 Which method is most appropriate in the separation 

' ' of the following mixtures ? 

(a) sugar and common salt } 

(b) ether and toluLne 5 

(c) benzoic acid and naphthalene ; 

(d) petroloum into yarious uBoful fractions. . 

18.26 Is it possible to get pure benzoic acid from, a 
mixture of benzoic acid and naphthaleno through 
the process of crystallisation using benzene as a 
solvont &ivo reasons, 

18.27 What are the essential conditions for boiling of a 
liq^uid ? 



18.28 V/hy are melting points and refractive jndex used 
as criteria of purity of organic GCMipui.inds ? 

18.29 If fusion of an organic compound with, sodium is 

not performed, can we test the presence of nitrogen, 

sulphur and halogens in organic compounds hy using the 
standard tests? If not why not'^ 

18.30 Give the chemistry of LaSsaigne's test, 

18.31 Give the names of various types of chromatographic 
techniipues* 

18.32 With the help of two examples show the importance 
of choosing the correct solvent in crystallisation 
process. 

18.33 How are high boiling liquids, or liquids which decompose 
at or below their normal boiling points distilled 

18.34 What IS steam distillation ? When is this method used? 
18 ,25 What is the basic principle of chromatography ? 

18.36 Explain why Lassaigne's solution is boiled with 

dilute before testing for halogens. 

Ill LQHG MSWER TYPE ITMS 

18.37 What is the principle of steam distillation for the- 
purification of organic oompoimds ? With the help 
of diagramatic representation describe the methpd 
of steam distillation. 



18,38 


18,39 


18.40 


18.41 


18.42 


i8.43 


18,44 


Descri'be the most appropriate mothod appliod for 
the purification of liquidsf which docompose at 
or helow their normal hoiling points. Give an 
illustrative diagram also. 

How will you detect the presence of nitrogen, sulphur 
and halogens in organic compounds i Explain with 
the help of chemical reactions involved, 

Describe the method of column chromatography by 
giving its principlu, proceduro and diagaamatic 
representation. 

Describe Kjcldahl's method for the estimation of 
nitrogen, in an organic compound. Give a neat and 
labelled diagram. 

In order to determine the molecular mass of benzene, 
which method would you uso ? Give reasons in support 
of your choice of t.ho method. Give a diagromatic 
representation of the apparatus*. 

List the different liiefchcds employed for doteBnina- 
tion of molecular mass of different types of organic 
compounds. How do the selection of these methods 
depend upon the nature of the organic compoundo ? 

What are the common methods of separating organic 
compounds Explain each method with the help of 
a suitable exaraplo oach. 



18.45 How would you q^uantitatively detomiao the presance 
of carbon, hydrogen, sulphur, oxygo^^' ,, an organic 
compound Expilnin itrith the help of calculations 
for oach method. 

18.46 Give details for methods used for the deturmination 
of molecular mass of any organic acid. Is this 
method applicablo for the dotGimination of molecular 
mass of organic bases *? What do you understand by 

the term "acidity of a ba&o" and "basicity of aii acid"*^ 

16.47 The molecular foimula of an organic compouiid was 
found to be GH^H2SC1, Give a diagrammatic roprosenta- 
tion of the procedure which v/ould have been followed 
for arriving at this conclusion. Mention tho steps 
involved in a systematic way (Details of the method 
arc not required). 

lY MJMDRICAL PBQBLMS 

18.48 An organic compoimd containo 69 ?^ carbon, 4.8?^ hydro¬ 
gen and tho remainder is oxygon, Oalculato the mass 
of carbon dioxide and the weight of vmter produced 
when 0.2 g of this substance is subjected to oomploto 
combustion. 

18.49 Calculate the amount of calcium carbonate foimed when 

carbon dioxide produced by complete combustion of . ? 
94 g of phenol (CgH^OH) is passed throiAgh lime water, 
(at. wt. of calcium is 40 )- \ 



i -0 


18.50 In organic aompotind has only ono hromino atom in 
itD moleculG. 1.57 g of the compoinad gavo 1.88 g 

.of silver hromido in Oarius method. Jlnd tho mole~ 
Gular mass of the compound (at, wt. of ilg=l08 and 
hr=80). 

18.51 Calculate the amount of thiourea (HpNCSKHg) which 
is expected to give 23#3 g of harium sulphate in 
Oarius method of sulphur deteimination (at, wt,. of 
Ba ;=137 and S= 32 ). 

18.52 in organic ooiig30und with tho molecular foimula 

has 18,65!^ of phosphorus. Calculate tho 
value, of <x' (at. wt, of P= 31 ). 

18.53 in organic raonocarboxylic acid with no other olomont 
than 0 , 0 ,H, or any other functional group than 

the OOOH group has carbon 68 , 85 ?^ and hydrogen 4 . 9 l^, 
Calculate ±ts molecular mass and give its molecular 
f 0 zmxiLL 3i • 

18.54 1.367 g of organic compound on combustion in a stream 

of air yioldod 3.002 g 00 ^, 1.640 g. If tho 

original compound contains only 0 ,^ H aiid 0 , what 

IS its omporical formula 

18.55 A sample of coal weighs 2.50 g. After drying, the 
sample weighs 2,415 g. On heating the sample in a 
partially covered crucible till all vola.tilo matter 
IS removed, the sample weighs 1*528 g. It is then 
heated in a stream of air till all carbon disappears. 
Ihe ash weighs 0,245 g. What is the io of moisture, 
volatiles C and ash in tho sample ? 



J 1 i 


18.56 If viT g of fiXL organic compoiuid. on vapo-»'i‘'a'tion dis- 
placGS V litre of air at a pressure of PIE - Pa at 
tamperature I K, dorivo an equation for calculating 
tlio molecular nass of the sutstancc. 

■2 

18.57 0.25 gra of an organic compound gave 38 enn of 
nitrogen mcasurad at 300 ^ and 96 kPa pressure. 
CalculatG tho ^ of N in tlie sanple. 

18.58 In a Kjeldahl*s experiment 0 , 2 ^ gn of an organic 
compound was used. The evolvad was afcsorbod in 
50 cm^ of iJ.HoSO,. YTon" of W NaoH v/as required 

' ^ T ■4'^' 

for complote nout tain sat ion of the acid, Oalculate 
the ^ of N in the compound, (given S= 32 ) 

18.59 Calculate the fc of Br in an organic oompound, O.3O1 gm 
of which gives 0 , 282 .gm of ^Br (Gives at, wt, of 

80 Ae = 108). 

18 .60 Oalculate tho 9 ^ of S in an organic compound^ 0 , 2 l 75 g 
of which in tho Garius method gives 0.5825 gti of 'I 
BaSo^, (Givo 3 ji 5 ,S = 32, Ba = 137 ) 

18.61 Ati organic compound (a) contained 90 fo carbon and 10 ^ 
hydrogen, Treatjaent with HOI gave a product (B) 
containing 62,83^ chlorine. Hydration of (A) in 
presencQ of mercuric ion gave propanono,Identify 
the compound'A, B. 



18.62 A liquid organic compound (A) having 92 . 30 ^ carbon 
and 7 . 7 ^ hydrogen dooolouriscd KMhO^ and on 
oeonolysis gave formaldehyde and another compound 
(b). The vapour density of (A) was found to bo 52 » 
On treatment vdth a suitable catalyst, (A) gave a 
high molecular weight solid product (O) having tho 
Bane emperical foimula as that of compound (A). 
Oonpound (C) could be used in making toyo and 
household goods. Identify A, B and 0 and osqslain 
the reactions. 



MIT 19 


MOIEOUIES OF LIFE 


I OBJECTIVE TYPE ITMB 

^ ^ Mi,il t ipi e ch 0.1 ce type _ ( v;rit e tlie c_Qrrect aaaQV/er ). 


19.1 


19.2 


J 


The most ahuiidaiit material present in any living 
cell is : , , 

a) nucleic acid 

h) water 

c) lipids 

d) proteins 

The maior component of a7iy cell memlrane is s 

a) lipids 

h) polysaccharides 

c) proteins 

d) water 


19.3 Identify the incorrect statement regarding' cells ; 

a) All living creatures are made of cells. 

b) Cells are the smallest units of life. 

c) We can see cells with our naked eyes. 

d) They can grow and divide. 

19.4 Identify the incorrect statement regarding 
monosaccharides s 

a) There are about twenty naturally occuring 
monosaocharides. 




b) KLl monosaccharides are polyliydroxy compounds 
containing a number of slcohollc groups, 

c) They also oonfcain either an aldehyde or a Iccto 
functional group, 

d) Two important monosaccharides are starch and 
cellulose. 


19.5 Which of the following is a disaccbaride 

a) staroh 

b) ribose 

c) fructose 

d) maltose 

I9.fi Which of the following material supplies energy moat 
easily in a living system ? 

a) maltose 

b) lactose 

c) glucose 

d) sucrose 

19.7 Invert sugar consists of equimolar mixtures of ; 

a) glucose + fructose 

h) glucose -f- maltose 

q) glucose + starch 

d) glucose + v/ater 



19.8 Tlio fimction of hacmolglo'bin is to : 

a) cat .alyse tiocJioii’lcal roactions 

b) store oxygen in muscles ' until it is 
needed for energy reproduction , 

c) transport oxygen from Inigo to various tissues 
through blood screen 

d) holp in muscular movement. 


19.9 Which of the following monosaccharide forms the 
important chemical constituent of nucleic acidj 

a) glucose 

b) fn;ctose 

c) mannosG 

d) ribos0 


19.10 Milk sugar is i 

a) glucose 
b; sucrose 
o) fructose 
d) lactose 


19.11 The primary structure of protein was first detomined by 


a) H.Gr Khurana 

b) F. Sanger 

c) J. Watson and Qrick 

d) 0 . Chandrasekhar 




19*12 Idontify tho incorrect sstatcniGnt regarding ensyme! 

a) Enzymes catalyse chemical rcactio’ .a living 
systems, 

h) Ihzymcs thomsolvoa are carbohydrates 

c) Enzymes arc biological catalysts^ 

d) The ramarkablc properties of the enzyme' is 
their specificity and efficiency* 

19*33 Viruses are s 

a) largef than bacteria 

b) ^ipids Coated aroinad a nucloio acid * 

c) non-living organisms 

d) incapable of multiplying themselvon as callo do# 

19*14 ^lifhich of the follov/ing stimictural units is ^isscntially 
present in alpha-amino acids ? 

a) R-CH-COOH 

I 

NHg 

b) EM-OH-CH^-COOH 

c) R-CH-CHn-OOOH 

{ 

^2 

d) NH (OH ),-C00H 

o'* 9 J 




19-15 Proteins are characterised hy the presence of : ‘ 

s) ester linkages 

b) peptide linlcagos 

c) ether linkages 

d) carbide linkages 

19-16 Denaturation of protein is due to ; 

a) change in primary structure 

h) roorrcihgoncnt of ^decondary and tertiary structure 

c) breaking up of peptide bonds 

d) interaction v/ith other protein moleciiLes 

19«17 In the amino acids glycine (EOH-NHp) the side chain 
R stands for s OOOH 

a) hydrogen 

р) : ethyl group 

с) aryl group 

d) hydroxyl!c group 

19.18 Which of the following protein has a co^^^kscrow 

structure 7 

) 

a) silk 

b) hair 

c) haemoglobin 

d) myoglobin. 



19,19 EnzymoD afo eBson-tiolly i 

a) c arb ohydratoB 

b) lipidB 

c) proteins 

d) water bonded acids 


19*20 ITucleic acids are polymers of s 

a) nuclootidos 

b) peptides 

c) lipids 

d) nuclGOSido 


19.21 Tho tom DNA stands for t 

a) doublo nucleic acid 

b) de“nucleic acid 

c) de-oxy nucleic acid 

d) do-oxy ribonuoloic acid 

19.22 The correct sequence of compononto in nucleic 
acids is ; 

a) baso-sugar^phosphato 

b) b as G-phosphate -Sugar 

c) phosphate-bace-sugar 

d) sugar-sugar-basG 



19.23 III cell division, original DNA reoultG into tiio 
formation of : 

a) two identical staiida of DNA 

two identical stands of BNA 

c) tvro ENA 

d) two ENA and one t)NA 

19.24 The segment of DNA which acts as instructional jianual 
for synthesis of protein is ; 

a) nuclooside 

h) nucleotide 

0 ) rih os G 

d) gene 


19.25 Influenza disease is caused hy ! 

a) dietary deficiency 

h) insect bite 

c) virus 

d) hacteria 


19.26 Waxes are esters of : 


a) lower organic acids and clcohols 
h) lower chain fatty acids and alcohol 

c) lower fatty acids and long chain alcohol 

d) long chain fatty acids and long chain alcohol 



;i.80 


19.27 Iri-GBtors of fatty aclda with glycorol are ‘ C'^'pone’it©' 

of! 

a) animal and vogotable oarbohj^ratea 

b) animal and vegotablo fats 

c) animal and vogatable protoins 

d) soaps 

19.28 Oils and fats being hydrolynod by alkali 
results into the formation of ! 

a) lipids 

b) proteins 

o) triglycerides 

d) soaps 

B Cr -pljtiun typo 

Oomnlote the followinifi: ! 

19.29 Most biochomical roactions in colls occur in ac^ueoua 
solutions at pH around (i) at a physiological 
temperature of (li) and a. (iii) proseuro. 

19.30 Honey is a rich natoal source of , 

19.31 Glucose molecule is ^ _, 

19.32 Fructose molecule is ahoxocc and a , 

19.33 The order of sequence in which various amino acids 
are linked in protein is called the 



19.34 In a living aystem, protains in food arc hydrolysed 

quite easily to individual amino acidc hecause of 
the presence of _in cell. 

19.35 The maximum numher of amino acids required to form 

a peptide bond is _* 

19.36 Defective haemoglobin in the body causes the disease 

called _ . 

19.37 The enzymes that catalyse the reversible reaction of 

the breahdov/n of carbonic acid to water and carbon 
dioxide is called . 

19.38 The eloments which together constitute moro than 93fo 

of weight of a living coll are _. 

19.39 The deficiency of enzyams (i) leads to a disease 
Imov/n as (ii) 111 some mentally retarded children. 

4 

C Truo and fall 0 typo ito:': 

19.40 Carbohydrates lilio water contain hydrogen aiid oxygon 
in tho ratio of 2:1. 

19.41 Eibose is an example of monosaccharide. 

19.42 Honey is a rich natural source of invert sugar. 

19.43 Cotton is mado up of lOO^ celluloso. 

19.44 There may be more than one amino group in -x-amino acid. 



19.45 


■pi'O'boinxJ arc not pol;:,-Euido:i. 


19.46 HaomoglolDinQ is a lionnonGi 

19.47 The properties of starch and celliiLoBe are different 
■because starch contains glucose and cellulose contains 
fruotosQ as repeat units, 

19.48 In glycine, amino group ajid aoid group are attached 
to the same carbon atom. 

19.49 Wool is an example of fibrous proteino. 

19.50 Myoglobin is an example of globular protein. 

19.51 Donaturation results from roarrnngemont of secondary and 

tertiary atmeturj of proteins. 

19.52 Peptide bond involves the alpha amino and alpha 
carboxylie group as v/ell as the groups present in 
the side chain. 

19.53 Enzymos are not specific in thuir roactions, 

19.54 Carbonic anhydrasc is present in tho v/hito cells 
of blood. 

19.55 ' Adenine is a pyrimidine base. 

19.56 PFA IS directly involved in tho synthesis of protoins. 

19.57 Virus first invades tho host colls and then multiply. 

19.58 Lipids are v;ator soluble compounds. 




j-gtchins t,v:acL, 


Match tho items in liGt A with Tol^vant answers 
given in list B by indicating the serial number 
of items of list A against those of list B. 


19.59 BIST A 


LIST B 


oarbohydratos 


consists of 


i) maltose 

ii) starch 
ii]) lactose 
iv) cellulose 


a) one raolecule of glucose and 
ono moloculo of galactose 

b) two moloculos of glucose 

c) throe molecules of glucose 

d) four nbloculos of glucose 

o) several molecules of 
glucose - a branched 
tolpjer 

f) several moleculos of 

glucose - a linear ' 
polymer 


19.60 


LIST A 


LIST B 


name 


-property 


insulin a) catalyses bio-chemical- 

irsactiono 

carbonic anhydrase b) transports oxygon in blood 

c) stores oxygen in muscles 

d) helps in metabolism of 
carbohydrates 

e) catalyses break-down of 
carbonic acid 

f) protects surface from 
watdr loss and attack’by 
microorganisms 


.) 


li) 

iii) V7ax 

iv) heamoglobin 



19.61 


LIST A 


LIST B 




i) gluc^j'^o a) carLohydratos that cmmot 

ho hrokon into amallGr 
■UP it a upon hydrolyaia 

ii) monosaoGharidos h) oiiKyme nocooaary for hroak- 

ing collulosQ into 
glueos 0 

iii) In'VQrt sugar c) hronchod polyraorc consist¬ 

ing untiroly of -gluooso 
luiits 

iir) starch d) uq.uiiiolar mixturo of 

glucose and fructoso 

v) collulosQ a) ^ hwXv-.j 

f) linoor polymora consist¬ 
ing of -glucose 


II SHORT ANSWER ITMS 

19.62 V/hat do you know about tha composition of living 
cells ? 

19.63 VHiat are th; proportios of the lain chemical con¬ 
stituents of the cell meiibraiio ? 

19.64- live at least tv\ro specific functions of the cell 
membrane. 

19.65 What arc the main groups of tho oarbohydratos ? 

19.66 Why is it that cow and deer eat gra: r ond digest, 
v^horoas hiMans cannot ? 

19.67 Which is tho sweetest of all the monosaccharides ? 



19.68 What is invert s-u^ar 

19.69 Givo factors reoponeitle for secondary 
tertiary stracture of protein moleculos. 

19.70 The secondary and tortiarjf structure of nyoglotin 
and haemoglobinare 'different from keratin and 
collagon. Account for this difforoncu. 

19.71 What is a peptide “bond 

19.72 Write the structuro of alanine noleculo. 

19.73 V/rito two characteristics of enzymes. 

19.74 V/rito two structural differences hetwoon MA aiid ENA. 

19.75 V/rite two important functions of DNA. 

19.76 Name tho two pyrimidinG haacs in RNA. 

19.77 Hair and silk hoth contain protein. V/liy then can 
nair he stretched, whereas silk cannot he ’ 

19.78 Namo three human disoascn caused hy virus. 

19.79 Give one example each of ENA and MA virus. 

19.80 Though amido links are very stable, proteins are 
hydrolysed q^uite easily in the living system. How 
does this happen ? 



Ill vom TOE ITMS 

19.81 In a coll, no3rt to water, all but a tiny fraction 
is carbon compounde. What do you know about those 
carbon compounds ? 

19.82 Di&cuss the proportios of the throe main classi¬ 
fications of the carboliydratGS* 

19.83 Discuss tho structure of protoins, 

19.84- What aro nucloic acids ? Vihat do you know about 

tho structuro of DNA and RITA ? What is tho import- 
ancG of nucloic acids in a Hying cell ? 

19.85 What aro tho two moat irportaiit functiono of WA 
and RNA ? Discuss. 
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ATOMS MQlEGUIiES & OHMIOAL MITHJiWriTIO 


ITM 


KEY 

ABILITIES 

1.1 
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u 

1 .2 
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1.3 


d 

u 

1.4 


a 

Ic 

1.5 


b 

iC 
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b 

u 

1.7 


b 

u 

1.8 


& 

u 
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1.10 


V 

u 

1.11 


d 

u 

1,12 


b 

u 

1.13 


b 

u 

1.14 

(a) 

-1 2 

k 


(10 

proSSUTG 

k 


(c) 

|;ractn.oal diotillation 

k 


(d) 

ttulbiple proportion 

k 


(g) 

mass spectrometer 

k 

1.15 

(a) 


u 


(^) 

mobeculss 

k 


(c) 

286 

k 


(0 

heterogeneous 

]c 


(o) 

Qh,r omat ograpliy 

Ic 



,16 (a) 

(c) 
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T 

k 

d) 

P 

k 

e) 

P 

k 




•f- 


14.27 i) 

d 


ii) 

c 

u 

lil) 

a 

u 

tv) 

G 

u 

14.28 i) 

d 

k 

ii) 

0 

k 

lii) 

a 

k 

iv) 


k 

14.29 i) 

0 

k 

ii) 

d 

k 

iii) 

a 

k 

iv) 

c 

k 

14.30 i) 

f 

k 

li) 

a 

k 

iii) 

b 

k 

iv) 

e 

k 

v)i 

g 

k 

14.31 i) 

9 

k 

ii) 

b 

k 

iii) 

c 

k 

iv) 

a 

> k 



k 


14.32 i) 
ii) 


"b 

c 


ill) 

iv) 


e 

f 


v) 


14.33 i) 
li) 
iii) 
iv) 


6 

a 

■b 

c 


14.34 

14.35 
14.35 

14.37 

14.38 

44. 3 "^ 

14.40 

14.‘.1 

14.42 

14.43 

14.44 

14.45 
14.45 

14.47 

14.48 
14.40 


k 

k 

k 

k 

u 

u 

u 

u 

u 

k 

u 

k 

u 

k 

u 

u 

k 

k 

k 

k 

k 

k 

m 

k 






14.50 

14.51 

14.52 

14.53 

14.54 

14.55 

14.56 

14.57 


k +.an 

k 

k 

k 

u 

ix 

TX 

k 




UTJIT 


15 




UNIT:15; 

CHIMISTRY OP HEAVIER MEDALS 

IT^ 


KEY 

ABILITIES 

15. 1 


d 

Ic 

15.2 


c 

K 

15-3 


c 


15.4 


d 

3: 

15.5 


a 


15.6 


d 

k 

15.7 


h 

k 

15.8 


b 

k 

15.9 


a 

k 

15.10 


Id 

u 

15-11 


c 

u 

15.12 


c 

k 

15.13 


c 

k 

15.14 


a 

k 

15.15 


■b 

k 

15.16 

a) 

carbon 

Ic 


b) 

-fcGmperxng 

k 


c) 

ajinGalrng 

k 


d) i) 

+ 2 

k 


ii) 

+ 3 

. ic 


g) i) 

arc ol ting 

k 


ii) 

refining 

k 






15.17 



15.18 


15.19 


15.20 


a) 


ejrioda i?ud ■ 

k 

To) 


Soutti Africa 

k 

c) 


p ai’tiiig 

k 

a) 

i) 

irapura allvar 

^ 1 — 


ii) 

pure silver 

}c 

o) 


oxido 

k 

a) 


Nosslcr.^d ror>^ont 

k 

b) 


sodirun zinc at o 

k 

c) 


tin 

k 

d) 

i) 

PbO^ 

ii 

k 


li) 

PbO 

k 

e) 

1 ) 

Ib (OH)^ 

k 


ii ) 

Pt (C0^)2 

k 

a) 


T 

k 

b) 


a? 

k 

c) 



!<• 

d) 


p 

k 

e) 



L 

a) 


p 

k 

b) 


p 

k 

c) 


p 

k 

d) 


0 ? 

k 

o) 








15.21 

a) 

T 

ic 


b) 

P 

k 


c) 

T 

k 


d) 

P 

k 


g) 

P 

k 

15. 22 

a) 

2 Pe 

k 


b) 

2 PqO 

k 


c) 

4 ^ 

k 


d) 

Zn (ON)^ 

k 


q) 

6 CvL 

k 


r) i) 

Aucl^ 

k 


li) 

Auol 

2 - 

k 


e:) 

Zn (OII)^ 

k 

15.23 

a) 

SnOl^ 

k 


b) 


k 


c) hydrated 

SnO^ 

k 


d) 

Pb (H^)2 

k 


o) 

21^304 

k 

15.24 

i) 

d 

k 


ii) 

a 

k 


iii ) 




iv) 




o 





15.25 1) 

c 

k 

ii) 

a 

k 

iii) 

■b 

k 

d v) 

G 

k 

v) 

a 

k 

15.26 1) 

b 

’’ k 

ii) 

a 

k 

dii) 

c 

k 

!> 

a 

k 

V") 

f 

k 

15.27 i) 

3a 

k 

ii) 


k 

lii ) 

c 

k 

iv) 

b 

k 

15-28 


k 

15.2*5 


k 

15-30 


op 

15-31 


k 

15-32 


k 

15-33 


k 

15-34 


u 

15.35 


an 

15-36 


u 

15-37 


an 





15. 38 


u 

15.39 


k 

15.40 


k 

15.41 


k 

15.42 


k 

15.43 


k 

15.44 


k 

15.45 


k 

15.46 


k 

15.4$ 


k 

15.48 


k 

15.49 

' 

u 

15.50 



1 5.51 


k 

15.52 



15.53 


u 

15.54 


u 

15.55 


u 

15.56 


u 

P5-57 


u 

I5.5a 

Ag 

an 

15.59 

A, B, C are 

Cu, Ag, All, 

aP‘ 


R IS An. 

P IS JigCl 

S IS coppQX' Eunlno complex 




TINITnS STRUCTIIRB AND SHAPE(S) OF HYDIlOO.ARBOI^TS 


im'i 

ICBY 

iLBIlITIES 

16.1 

a 

u 

16.2 

c 

k 

16.3 

Id 

k 

16.4 

c 

u 

16.5 

a 

If 

16,6 

Id 

u 

16,7 

c 

u 

16.8 

c 

u 

16.9 

a 

u 

16.10 

c 

u 

l6.11 

Id 

u 

16.12 

c 

u 

16.13 

d 

u 

16.14 

a 

u 

16.15 

a 

u 

16,16 

d 

k 

16.17 

a 

u 

l6. l8 

a 

u 

16.19 

d 

u 

16.20 

Id 

u 

16.21 

G 

u 

16.22 

c 

u 

16. 23 

c^hiral 

Ic 

i 6.24 

oonfoimers 

k 

16.25 

disymmetric 

k 

16.26 

superimposed 

k 

16.27 

dextrorotatory 

k 

16.28 

reSitricted 

k 

16.29 

increases 

k 

16.30 

delocalised 

k 

16.31 

more 

k 

16.32^ 

more 

k 

16.33 

isolated 

k 

16.34 

geometrical 

k 

16.35 

resolution 

. k 

16,36 

racemic 

k 

16.37 

polarimeter 

k 

16,38 

Nicol prism 

k 

16.39 

structural isomers 

k 

16.40 

cyclic 

k 

16.41 

i; sigma (^.) 

11) pi ? 

k 

16.42 

2 

k 

16.43 

aaaymetric synthesise 

k 



k 

I: 




\ 


16.44 

(4n ■ 

■h 2 ) 


16.45 


one, 



(ii) 

tkree 


16.46 

two 



16.47 

kigher 


16.48 

lower 


16.49 

i). 

lateral 



il) 

endwise 


16 . 50 
16.51 

s3;^inmetr^c 



il) 

cyclopropane 

16.52 

i) 

canonical 

fomo or 


ii) 

reBonanee 

forms 


resonance 

kyPrid 

46.53 

resonanco stabili?;ation 

16.54 


Van't Hoff 


ii) 

La Bel 


16.55 

S’ 



16.56 

’ H 



16.57 

s 



16.58 

T 



16.59 

S 



16.60 

P 



16.61 

T 



16.62 

P 



16.63 

T 



16.64 

T 



16,65 

P 



1 6,5 '5 

T 



16.67 

T 



16,68 

T 



16.69 

1) 

a 

n 


ii) 

c 

c 


iii) 

k 

P 

16.70 

11 ) 

lii) 

iv) 

a 

G 

P 

f 

a 

c 

P 


v)^ 

e 

% 


vi) 

a 

d 

16.71 

i) 

p 

P 


ii) 

d 

d 


ill) 

e 

e 

16.72 

16.73 

16.74 

16.75 





Ic 

k 

k 

k 

k 

k 


k 


k 


k 

k 

k 

k 

k 

k 

k 

k 

Ic 

k 

k 

k 

k 

k 

k 

k 

k 


k 

k 

k 

k 

u 

u 

u 

u 

k 

k 

k 




16.76 

16.77 

16.78 

16.79 

16.80 

16 . 8 1 

16.82 

16.83 

16.84 

16.85 

16.86 

16.87 

16.88 

17.89 

16.90 


k 

u 

u 

k 

u 

u 

k 

k 

k 

k 

k 

u 

u 

An 




UNIT : 

KEY" 

17. PREPARATION MD PHQPEBTIES OE 

HIDROO ARSONS.. 

ITm NO, 

KEY 

ABILITY 

17.1 


0 

U 

17.2 


b 

k 

17.3 


c 

k 

17.4 


d 

k 

17.5 


d 

u 

17.6 


a 

k 

17.7 


b 

k 

17.8 


c 

k 

17.9 


b 

k 

17.10 


a 

k 

17.11 


a 

k 

17.12 


b 

u 

17.13 


c 

u 

17.14 


c 

k 

17.15 


d 

u 

17.16 


(iii) 

u 


8 ); 

(ii) 

u 

17.17 

c) 

<a) 

e) 

H^O-OH^gBr 

^ 4^10 

OH^ 




i 


17.18 a) 
b) 
g) 

cL) 

e) 

17.19 a) 

b) 

c) 

d) 

0 ) 

17.20 a) 

b) 

c) 

d) 

e) 


H^a-KC^OHg u 

H 30 -<CE^ 0 = 0 H-CH^ u 

i) CH^OHBrg u 

i) CH^CE OH^ ii) CH^CIIg C^^20K u 

CH^CH^OOOH u 

H.O-O-O-OHo-CH^-CH. u 

J . 11 ^ -3 


0 0 

CH^OH^C^g 
H^O d^lOH. 

H.C-OH-CH-a!. 
3,1 3 

OH OH 

GH^Oli^CE^Br 


u 


u 


u 


dohydra.tioa k 

w.fiakly k 


addition 

/'N 


It 

k 

k 


stability 



J 



17.21 a) 

b) 

c) 

d) 

e) 


T 

P 

P 

T 

T 


Ic 

k 

k 

u 

k 


17.22 a) 

o) 

d) 

s) 


P 

T 

T 

T 

T 


k 

k 

k 

k 


k 


17.23 a) 

t) 

c) 

d) 

e) 


T 

P 

T 

T 

P 


k 

k 

k 

k 

k 


17.24 a) 
■b) 

c) 

d) 


P 

T 

T 

T 

T 


k 

k 

k 

k 

k 


17.25 a) 

b) 

c) 

d) 

e) 


ii) 

iv) 

iii) 
•v) 
i) 


k 


k 

k 

k 

k 





^' J t 


17.25 

a) 

iv) 

k 

k 

k 


b) 

c) 

i) 

ill) 

17.27 

a) 

iii) 



b) 

i) 

k 



k 

17.28 




17.29 



k 

17.30 



k 

17.31 



k 

17.32 



k 

■17*33 



k 

17.34 



k 

17.35 



fc 

17.36 



k 

17.37 



k 

17.38 



u 

17.39 



u 

77.40 



u 

17.41 



k 

17.42 



k 

17.43 



k 

17.44 



k 

17.45 



u 

17.46 



n 

17.47 



an 

17.48 



u 

17.49 



an 

17.50 



u 




aja 




17.51 


b 

17.53 


u 

17.54 

17.55 

17.56 


u 

ap 

ap 

17.57 



17.58 


k 

17.59 


ap 

17.60 


k 

17.61 


k 

17.62 


k 

17.63 



17.64 


u 

17-65 


k 

17.66 



17.67 


u 

17.68 


e-jp 

17.69 


k 

17.70 


u 

17.71 


k 

17.72 


k 

17.73 


k 

17.74 


S'jJl 

17.75 


u 

17.76 


k 

17.77 


,k 

17.78 


k 

" 17.79 


k 

17.80 


k 

17.8i 


k 

17.82 


k 

17.83 


k 

17*84 


k 

17.85 

10.035 Kg. 


17.86 

50 


17.87 

8.89m^ 





iCET TO UNIT 18 


PREPARATION AND CHARACTERISATION OP ORiJMIO COMPOUNDS 


ITIM 


KEY 

ABILITIES 

18.1 


G 

u 

18,2 


U 

u 

18.3 


b 

Ic 

18.4 


b 

u 

18.5 


b 

k 

18.6 


b 

u 

i8.7 


c 

n 

18.8 


c 

3c 

i8.9 


a 

u 

l8.10 


3- 

k 

18,11 


b 

u 

i8.12 


c 

u 

18.13 

a) 

PbS + 2CH.COONa 



8) 

Na^ ; Pe (CN)^ NOS' 

n 


b) 

Pe (SCN)^ + 3Na.^ 

u 


d) 

AgCl + NaNO^ 

u 

18.14 

a) 

o' lip bur 

k 


b) 

i) Sulphur 

11 ) Nitrogen 

k 


c) 

ferric thiocynate or Pe(SCN)^ 

k 


d) 

sodium peroxide or NagO^ 

k 


e) 

bromine 

k 



i 


i8.15 

a)' 

(i) 

k 


H) 

nitrogen 

k 


c) 

(i) SO^, (ii) Iffij. 

k 


d) 

( 1 ) water vapor (H^O),. (ii) CO^ 

c r. 

k 

18.16 

a) 

Victor Meyer’a 

k 


b) 

volTometric 

k 


c) 

elevation of boiling point, 
denresBion of freezing point 

k 


d) 

emperical f omul a 

k 

18.17 

a) 

BOlecvJar macs 

k 


b) 

(i) nuclear magnetic rsaonance, 

k 



(ii) infra red 

k 

18.18 

a) 

air 

k 


b) 

nitrogen 

k 


c) 

aamionia 

k 


d) 

water vapour 

k 

18,19 


(i) stean' volatile, 

k 



(ii) sparijigly soluble 

k 

18.20 


reduced pressure 

k 

18.21 


lower 

k 

18.22 

i) 

b) 

u. 


ii) 

a) 

P- 


iii) 

f) 

u 


iv) 

d) 

u 



18.23 i) 

ii) b) 

iii) a) 


18.24 

18.25 

18.26 

18.27 

18.28 

18.29 

18.30 

18.31 

18.32 

18.33 

18.34 

18.35 

18.36 

18.37 

18.38 

18.39 

18.40 

18.41 

18.42 

18.43 

18.44 

18.45 

18.46 

18.47 

18.48 i) W-fc, of 002 = 0.5060 g 

ii) Wt. of 1120 = 0.0864 g 


18.49 

18.50 


aiQoiint of OaOO ^-600 g 
molecular maas = 15t 


k 

k 

k 


CIl 

a»p 

axL 

k 


XI 

u 

k 

u 

u 

k 

k 

k 

k 

k 

k 

k 

k 

u 

u 

k 

k 

k 

k 



18.51 

76 g of tMour^a 

1&.52 

X = 6 

18*53 

molecular mass 122 

i8.5 

molecular formula ~ 

18.54 

03 %° 

18.55 

% moisture = 3,4 


volatile matter « 35*5 
carbon = 5J*32 
/S as2i = 9*8 


W X 1 X I0i.325 

18,56 

---- , 22.4 


P X 273 X V 

18.57 

16.37 % 

18.58 

28 ^ 

18,59 

39,86 % 

18.60 

36.78 fo 

18.61 

A iB OH^G f CII 


^ * 01 


0 H^~ - ^3 


01 

18 . 6 ?? 

A ^ = CH 

N 

OHO 

B = 

\ ! 


0 = 1 OH. ^ CH I 

i c. i 

\ . * r -. 


J ). 



KEY 




^3; MOLarng; of r.r^ 


IT5M 

KEY 

19.1 

b 

19»2 

a 

19.3 

c 

19.4 

d 

19.5 

d 

19,6 

c 

19.7 

a 

19.8 

c 

19.9 

d 

19.10 

d 

19.11 

b 

19.12 

b 

19.13 

d 

19.14 

a 

19.15 

b 

19.16 

b 

19.17 

a 

19.18 

b 

19.19 

c 

19.20 

a 

19.21 

d 

19.22 

a 

19.23 

a 

19.24 

d 

19.25 

c 


^rLiTisg 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

u 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 

k 




(- m 


19.26 

d - 

k 

19,27 

b 

k 

19.28 

d 

k 

19.29 

(i) 7, 

(ii) 310K/37'^C 
(iii) atRospharif 

»lh 

19.30 

Invert augpjr 

.Mil 

19.31 

ld«nu 

k 

19.32 

’:ot.jre 

k 

19.33 

priBory - tract'iru 

k 

19.34 

oiizyros 

li 

19.35 

tv/o 

k 

19*36 

cicklo cell rjiGCirda 


19.37 

carbonic anhydrp.ce 

Ir 

19.36 

fmd S 

k 

19.39 

(i) pbenylEle-iii'U 
hydroxylaeo, 

(ii) pbunyl Icotoaix? aiva 

i* 

19.40 

T 

k 

19.41 

T 

k 

19.42 

T 

k 

19.43 

F 

k 

19*44 

H 

ic 

19*45 

F 

\ 

19.46 

F 

k 

19.47 

F 

k 

19.48 

T 

k 

19.49 

I 

V 

19.50 

T 

Ie 









19,51 


T 



k 

19,52 


P 



k 

19,53 


P 



k 

19.54 


P 



K 

19,55 


P 



k 

19.56 


P 



1: 

19.57 


T 



k 

19.58 


P 



k 

19.59 

i) 

b 



k 


ii) 

G 



k 


ill) 

a 



k 


iv) 

f 



k 

19,60 

a ^ 

a 



k 


) 

0 



k 


iii) 

f 



k 


Iv) 

b 



k 

19.61 

i) 

G 



k 


ii) 

a 



k 


iii) 

d 



k 


iv) 

G 



k 


v) 

f 



k 

19.62 





k 

19,63 





k 

19.54 





k 

19.65 





k 

19,66 





1, 

•b W 

19.67 





k 







19.68 

19.69 

19.70 

19.71 

19.72 

19.73 

19.74 

19.75 

19.76 

19.77 

19.78 

19.79 

19.80 

19.81 

19.82 

19.83 

19.84 

19.85 

19.85 


Ic 

u 

u 

'r 

k 

k 

u 


(1 

^* 11 ' 


it! 


ll 


u 


]j" 

£ 4 , 







SOLUTIQITS OF NUIOFulCAL PHOELCT-'IS 

UNIT-I 

ATOMS, MOLECULES AND CHMIOAL ARITHMSTIO 


1*34 10^ a 4 ueoua solution of H^SO^ty - mass means j 

10 g of HgSO^is present in lOO g of its solution 

Molecular mass of H^SO^ = 2 x 1 + 32 +4x16 

= 2+32+64 

-1 

. = 9S sm mole 

10 00 

Number of moles of sulphuric acid = - 

98 00 . mol 

Volume of the solution = 100 gm 

1.2 g/cm^ 

Molarity of sulphuric add is no, of moles of 
sulphuric acid present in 1 litre solution 

_ 10 _ 

98 X 100 0o ^ 

1000 X 1.2 00 . 

0^ 


10 X 1000 X 1*2 

98 X 100 


^00_x_1^2 

” ‘98 


= 1.23 M 

A 

4 


120 

98 







1.35 Hass of a 4rop of water 

“ J)1 

r> 


Kolecnlar maos of water 

= id 

m 

mol”'^ 

Nniiiber of molecnlas 



_ X 6.023 X 


1b 

eni 



^ 3* 

m 

on 

-X lO" jiiol^ciiLec 


1i3^ Ih-d charge present on f protnn = 1.6 x 10”’'^ C 
Number of pxctons present in 1 mole == 6.0;>3 x 
Charge present on 1 mole •-= 1.6 x 10“”^^ X 6.023x1ol' 

Cl O-l I 

Charge present on 0,5 molo = 0,5x1.6x10 023x10'-’o - 

- 4.82 X lO'^ oolonmt * 


1.3 7 of carbon in the organic compoimd 
fc of hydrogen In the organic compound^ 
of oxygen = 


00 

1;'3 

i:C - (6C+13.3) 



symtol of 
element 

percentage 

cl u OJjllC ' 

mass 

relative Mo, 
of atoms 

simple V7hole- 
mmter ratio 

0 

60.0 

12 

=. 5.0 

5.0 3 




12 

1.67 

at 

13.3 , 

1 

_13i3_ ^ ^ 3^3 

8 




1 

1.67 

0 

26.7 

16 

-26;.7 ^ 

1.67 _ ^ 




16 

1.67 


Hup erical formila of the compound = C 2 H 0 Q. 

1 o 38 Mass glucose = 5.4 g. 

MoleciuLar mass of glucose = 6x12+12x1+5x16 

= 72+12 + 96 
Z-. 180 

Mum'ber of moles in. 5.4 g of glucose = ^ = 0.03 

180 ^ 

23 

Mumter of molecules in 5.4 g of glucose = 0.03x6.0233:10^-' 

= 1.807x10^^ molecules 

1.39 a) 4 moles of HNO^ gives 1 mole of Cu (MO^)^ 

. 1 mole " " " mole " " 

4 

= 0.25 mole. 


• • 








b) 1 mole of Cu givo.. I moles of 


0.5 


II II 


" 2 X .0 , moler 


mole of 


1.40 6.02 X 10^^ atoma of Pg v;eight 55.m 


II ir 




_ 

6.02 ,x 10 


:n 


m 


9.2 X 


1.41 Numler of molec of sodiimi nreou.’it in 1,15 = 1.15 

23 

2Na + 2BIoO —^ 2?TaOM-. - .05 

C u 

According to tMf’ equation - 

2 moles of sodfam give 1 uiulu oT hydrogur 
.05 moles of sodium v/ill givi-j lx.05 

;> 

~ ,o25 i-'ulos. 

1.42 Zn + SHCl - ZnCag^ 

The amount of HOI "being iliass than v/hat is noedod to 
react can’plotoly v/±tli Zn, it is the .affirjunt of HOI that 
vall control tho reaction. 

2 molea of hydrochloric acid gives 1 mole of hydrogen 

1.5 molea of hydrochloric acid will give 1,^ x 1. 5. 

2 

Zinc metal v/as left out unreacted, ™ 0*75 moles 



•|,43 Silver nitrate reacts with sodium chloride according 
to eq_uatiQn — 

AgN©^ + JraCI - AgOl + M(£)3 

1 molo 1 mole 1 mole 

0,1 mole 0.1 mole 0,1 molo 

The amount of silver nitrate present hGing less than 
that of sodium chloride it will react completely. So 
we need to calculate the iiumhor of moles of AgOl 
formed hy the reaction if 0.1 mole of AgNO ,i mole 
of AgNO^ given 1 mole of silver chloride. Therefore 
0.1 mole of AgNO^ will give 0.1 mole of silver chloride. 

1.4-4 Calcium carbonate decomposes according to follov;ing 
equation i 

OaCO^ - OaO + 00^ 

40+12+3x16 22.4 lit at STP 

100 . 

22.4 lit of carbon dioxide is obtained from lOOg CaOO^ 

0.112 lit of carbonaSioxide is obtained from = lQ0x1,12 

22.4 

= 0,5 gm 

Number of the mole of 00^ in *112 1 

-11-^ X 5,023 X 10^^ mole* 
22.4 culesjEf 

=; 3.01 X 10^”* molecules 




1,45 Ma&s of 1 molo of 

= 12x12+22x1 11x15 

= l'i-4-+2?+17'3 

- M 2 S 

Cost of (1 FOle) 3^2 of .u^rar - 

Cost of 1 kg (I000g) of Clear - ^^3x2000 

34 P 

=' 

34 2 

» U'. .5*93 ;)or kg, 

Masc of 1 mole of coiiimoii .^alt (RaCl) - 23+35*5 

- 58 . fi 

Coat of 55*8 g (1 nio3u) of common l It ic HntO.OY 
Cofit of 1 kg (l000g) of conanoL 'oiLt wiil = 0.07x1000 

56.5 

”58.5 

= Ku.1.19 

per kg. 



1.46 


1.47 


-i-T or. -.-f V z '<30 ) 2x55.8+3(32+4x16) 

Molooitlar masn of 

o 111.6+3x96 

- 111 . 6+288 
= 399.6 

io of fo in (^^ 4)3 ~ 2 x 55 . 8 x 100 

399.6 

= 11160 ■= 27,93 

399.6 

i of S in Pog ( 304)3 = 3x32x100 = 24.02 

399.6 

^ of 0 in PGp(SO^)^ = 12 x 16 x 100 = 19200 

399.6 399.6 

= 48.05 

N'umber of molo of HCl in lOOcin^ of 2I'£ HOI 

= ( 0.1 lit)x (2 mol) =0,2 molo 

lit 

3 

NimibGr of moles of HOI in 150 cm of 3^^ HCl 

= (0,15 lit) X (3 mol) = 0.45 mole 

rn 









Total nximlGr of molG- of HCi 


0.2 + 0*45 
0* >5 


Total YOlmG of mixing tvi?o u miplo of HCI c 0.1+0,15 

■= 0.25 lit 

Hnal oOiiKontration ^0.65 05 




. 5 H 


1.48 7 gm of Hitrogon = 7.0 


gra 


0.50 m atcmi 


1^.0 atom 


1.0 Qi\ of hydrogen = 1.n 


cm- 


1 ,( X)8 011/^1 at 14 ' 


1.0 grn atom. 


tho oimploGt I'oiTiiiaa or th-: oov.Douad i- 
^^0.50 ^^1,0 ^ 

1.49 3.0115 X lo'^ moloculoo woit^i 1 .f’. x 


.% 6,02 X 10^^ " 


" 1.0 10 03 

- X >.w. X 10 ""^'■-X 10 ^^ 

3.0115 ■*“—g""'— 

10 gm 


0 


^ 2 X 10'- rrr ^p, 

rho molecular waight ie thururore 200. 



1,50 100?5 39K would moan 6.02x10 


atomc of 39K 


93 . 2/0 39K '» 


23 


6.02x10^^ 

-X 

100 


93.2 


= 6.02 X 93.2 X 10^”^ 

561 X lO^”” = 5.61 X 10^^ atom of 39K. 


1.51 a) 22400 cri'^ of hydrogoa at STP lias 6.02x10^^ moloculos 

/. 224 cm^ ” ” " " 6.02 x 10 ^^ 

100 

== 6,02x10^"^ molecules 

1)) 28 gm of nitrogen at Slip has 6,02 x 10^^ molocuLee 

c) 32 gm of 2 6*02 X 10^^ = 6,02x10^^ 

molecules 


1 2 gm of carbon has 

6,02 X 

1023 

moleculos 

4.8 gm ” " 

6.02 X 

1023 

= 4.8 moleculei 


12 



= 2.^08 

X 10 

23 

molecules. 


, b) has the largest number of moleculos. 







SOLUTIONS OF MJMEEIOAL PEQBLaVIS 
UNIT ; 3 

STATSS OF MATTSR 

3.5l Total volTxme = ( 1 + 4)Ea^ = 5 

Considor tho pressure that the hydrogen would 

Gxert if it alone occupied the total volume of 
5 ja * 5'or hydrogen , 

= 202-6 kPa. Pg = ? 

= 1 TQ^ = 5 

hy Boyle’s law, 

202.6 liPa X 1 = P,;, x 5 

p „ 202.6 kPa x 1 _ 202.6 x -- IcPa. 

2 -- 5 

5 r 

This is the partial pressure of hydrogen. 

Now lot us consider the pressure that nitrogen 
would exert alone, if it occupies 5 volume 

Por nitrogen, 

= 101.3 l^a. P^ = ? 

= 4 = 5 




} 'i 


« i 


by 


101.3 X 4 K 


Fn c ^ - 


r 


f 6 


i' 


101.3 !tPa X li f 


o 


b 


3 


’^''1.1 X 




Thia is thu pErti^J pjV'Bt^irr/ j.itDfu*:.. 


a) 


From th^. abcmi calfuilnta *\* it an ; ir thhi uit^ogon 
gas haii a hicltvi' partial! pnr ; sr.. 


Now by Falton's law. 


Total proBO’.ux' '-Fartril vr/ wn^ ;.>ctn‘>gw'n + 


ptu^ti'd 1 r/ nar, 


b) 


.', Total prc."r\jrt‘ ( 


tra 4ltiit '|a 


) J” 1. 1 IPi 


y 1' ' * . »'■ 

•*m M 4 


X 1M.t :.p‘ 


a? 



3*52 Lot the molos of CO^ X)rGPen.t/(3 it\'^ of gPB pt 
3?3 ^ pnd IO1.3 1 -r^p, ho n 

I 

PV „ nRT 

PV 

, n = —- 

.. 

= 101,3 X 1 6 ^^ 

8.31 mol"'* K/"^ x 323 

^ 101 3 

-^— laol, 

8.31 X 323 

= 0,039 EOl 

-3 -1 

molar mass of 00^, = 44 x 10 hg; mol 

maos of total moles of 00^ in 1 dm is 
44 X 10"^ l:g: mo^"^ x 0,039 m^ 

= 1.716 X 10'^ kg. 

ma.os of nimibor of mol of 00^ in 1 is 1*716 kg. 

T 

density - i.7l6kg/m 




>,*/ 4 


3*53 22.4 dn^ at STP 1 tDsca 


0,57 . . ... 


nj- 


56 

M.> M.m« mI Min'to 


22.4 c^i 


Xi!i 03» 


•■ sole woi/;ho n,r*M i kf. ■“ I, ; .V 10"^ k| 

22.4 


k laolocular laaoo iJ; - 1.‘* x 22.4 {0^ 




to 


. 0.(:6a k,: 

S GO ., 

3.54 Donaity - ngas ^of., 1.,.ool 

V03 of 1 L.O] 

1 mol ocenpluB ?2.4 diH'^ at ‘i?i\ 

.’. first thu vol'imo r? CH, ho, tv^ bo tkttrr.inod at.S®« 


= 101.325 kPa. ^ u>}.3''l 


= 22.4 dn 


T,, = 273 K 


3 


i 

V. 


•- 20 3 4. 


P. V P V 

-UL 


1 


T 


2 



1% 


IO 1.325 IcPa X 22.4 dn^ 
273 £ 


505.325 IcPa X dm^ 

-- 


/.V_dn^ 22.4 X 101.325 We. x 393 ^ 

£L ^ 

505.325 Ic^a X 273 I?' 


.*. 22.4 X 101 .325 X 393 

505.325 X 273 



waigh. 


16 X 10 


-3 


kg. 


505.X 273 X 10 ^ leg 

.*. d.Gnsity is i6 x- 

22.4 X 101,325 X 393 dia^ 


16 X 5 X 273 
22.4 X 393 


= 0.24 X 10 “^ kg/cim^ 


9.24 X kg ^ 
- 107 ^ 


3^55 


22-4 dra at STP contain 6.02 x 10 nolociiles 

.'. 1 X 10 ”^ dn^ " 6,02 X 10^^ x 10~^ nolaculoe 

22.4 ■ 

= 2.69 X 10^^ noloculG£j. 










1.56 


3.57 



Danaity Is ::.ma 

volioo 


♦% 1 r. of He v^eigha H*rfQ4 lc* 

22.4- X 10"^ •' ‘t /r*' x 10“'^ 






clnco 


on A 
£■ 2 » * 


X ID' 


3 , 3 


of H. 


Sif' 


I tl'v volwig of 


1 -01 of ja 


4 

4 « 

woi£:ht of 1 

: olo of 

He 

lu 32)05 

V '‘'2 

A -V / 




- 3 



for cor paring: 

thv t /o , 


Xi. ,• 

i1v« e .*r thw gvL 

in 

offer b) i 

n convert uH 

t4' OTI'^ 



™ 10 dii’^ . 

V., 

„ 

0 



= 1-3 3ca?a 

P 

? 

E. 

iok>;36 

XP'i 


= 423 K 

T 

2 

“ 

27 4 X 



't‘3 ISa X 10 dr:^ 101,325 1cPr‘ Xv"" 

433 K 273 K 



1.3 >^3 z 10 an^ X 273 X -5 

.* ^2 ~ ^—'— - ~ 82 X 10 d-P- 

101.325 l^a X 423 X 

Tlieroforo for tiio &ano prico the fia^st offer of 
0.1 (3u^ lEi hotter. 

3.58 18 X 10 ^ kg of HgO iB coataiiiGd in 1 iiol of H^O. 

40 X 10 “^ " " 1 nolo j 40 x lO*"^ 

18 X 10 "^ 

= 40 

-riol = 2,22 Liol 

18 


5.85 X 10 ”^ kg of NaCl is contained "by 1 nol of HpO of IJaCl. 
60 X lO”"^ kg " " ” 1 nol X 60 X lO/^ 1:;^ 


58.5 X ^0J^ 

= 60 

-nol = 1.03 nol 

58.5 

there are noro noloculeG of 1^20* 







381 


3.59 ffe know, 

m = -1^ 

3 

(Hero T tonporatura in K.jlvin, R ga£* Constant^ 

N nnnbor, of doIgcuIgs is riaso of r, riolucolo^ 
u is avorago kinotic onorgy)* 

3 Rf 
Rn 

If ono considoro ono nolo of tlio gar; = n (v.olar nar<s) 
^2 ^ 3 RT 

il 

Hqpg, n = 32 X 10"^ kg R = 6*31 kg iC^, 

I = 3o0 k 

= 3 X 8.31 kj^ i. joo 

32 X 10"^ uoX^'^ 

_ 3*x 8,31 n^a"*^ 

32 X 10“^ 

u = 484 ns"'”^ 






3.60 


•? '“I O 

'Since the fiiipl volunG of the gaBos renams the sanoj 
total proseure will ho the eiju of the proasures of 
tho gases 

i.e* P = + pp where P is the total pressure, 

and and are the individual 
pressures of gas x and y* 

P = 20.65 ItPa + 40.53 IJPa. 

= 61,18 liPa. 

3.61 Wo know that the average atnospheric prossure (total 
pressure) at the oa level is 101.325 kPa, A^o, 
partial prossure = uolc fraction x total pressure 

Partial pressure of nitrogen = O .781 x 101.325 IdPa 

= 79.1 kPa. 

Partial pressure of oxygon = 0,209 x 101.325 kPa. 

~ 21.17 kPa. 

Partial pressure of argon = 0,009 x 101.325 ItPa 


0.9 liPa. 



3 


3.62 Attributing oxcjs- of /iH of &ubl3..r;ticm 4f ico. 
abovo that of a non hydrogi.'* bODicd r 4id, tu 
hydrogon bondi^;,'* ll (hyir^vn b^uid) 


57,0 kj/rol - 15,2 kJ/r.ol /f IIJ) 

M. *^1,-,-1^-«» tar*.,. wwriP,*M-W» «% »-f 

2 pol H bond/.ol /f H^p 


35,5 hJ/j;ol of 
-—H bond 


= 17,7 kJ/] 01 of H - band, 


3,63 6.02 X 10"-^ nolocifLon of H«30, arc c-Jut-inv-a in 

r 4 


1 T.101 Of HgSO^^ 


.*. 1 " 


1 "^('1 


X 10 iAilunul-oc 


,. 2 X 10 ’'Oi ,c‘’il.jr 1 ; X 2 X 10^^ nylo^^ulos 


O.023 j: 10 ^’^ r: 


olv^uloe 


= 2 


6,23 


I 10“^ r.ol 


= 3.3 X 10*'"' ..iilluiol 




In tho face contred cubic structure, the closest 
Mttance between 2 gold atono is the dis-tance 
between gold atom of the face contered position 
and that at tlie comer position. 


_d 

This distance is~g 



a ' 2 



=:2878pn 

vi'2- 


3.65 Density of ifl. being 2.70 x 10’*’^ hg/n^ 

+ ^ - 3 

2.70 X 10 ^ kg of iO. Qccupaos 1 n 

* 27 X 10”^ kg " " 1 rj^ X 27 X lO'^^ l/g 

2.70 X 10"^^ yg 
= 10 X 10^® n\ 


—6 \ 

1 noi of il has a voIuij-g of 10 x 10 n"^. 




TMo volmo will lavo Awigadra 'jT €.unliiinr; atoQ, 

;* vol-ur .10 of 6,02] x 10^^ \t'r f.f Al i:; 10 x lO”*^ 

.'. " 1 atoi: »' " i(j >r 10'^^ ^ 

0.0? 1 X 


SincG 25.9/^ io void, 

100 - 25.9 - xo pDCIcod. 

let the dia-iotor of tUo nphoro bo d. 


4 

• 4 


L)3 

5 2 


0,741 X 10 X 10 ”^ : 
6.023 X 


or 



7.41 X 10 “^ 

1.33 X 3.14 X 6 . 0 P 3 x 10 "^ 


- ^ - 1.43 X 10 "’'^ :i 


143 pn. 


3 ♦ 66 



According to tha figureator.s 
tough along* the fnca diagonal d^-i 

if '^hu radiuo of the 
i^^ Tf thon, d|. = 4r: 

= 4 X (144,5 pn) 578.0 pr. 




TliG odgoo "a" of tliQ unit cell ‘being the arn of a 
ri^t triangle with hypotenuB d^, using the pythogorous 
theoron, one gets, 

I 

= 2 sl ‘~ ^ = 578 pio 

J._ .1 - 578.0 

a = “- pu 

1 2 

= 408.7 pn. 

3*67 According to Bragg’s lav^, 
n‘\ = 2d si 2 i & . 

using 11 - 1f first order difforaction only, 
we got, 

ns 1 X 154 pn 

sin & = -= -- 0.1940., 

^ ^ 2 X 397 pr 

/. Q ~ are ain 0.1940 =• 11 , 18 ^ 

ft 

HOTS i Diffraction angle will also be observed at 


n = 2, and in that case, a sinilar calculation 
will bo req^^aired. 






SOLUTIONS TO M3MERIGAL PROEL MS 
UNIT ? 4 

J^CMIO .STRUCTURE 


4.80 Wavelength, n and freqtucncy of a wavec are related 
"by the equation : 

<>C 

—where 0 is the velocity of light. 

3 X 10^ 1 S 

420 1}/ 140 

f 

- 0.714 X 10 Hertz. 

714 Idlo Hertz. 

4.81 For 100 atoms of 05 .^th 8 total mass v;ould he j 

69.09 X 62.93 amu + 30.91 at/m x 64.39 amu 

a^om ajtJ’om 

= 6355 amu /100 atom 

atomic weight of Ou is 63*33 amu. 

4.82 The shortest wavelength transition woiULd correspond 
to the highest frequency and to the hi^est energy. 
The transition would thus he from the lowest energy 
state (i.e. ground state) for which n = 1 to the 
highest for which n = oO 

= R (- -) 

? 2 

-1 



109677 cm 



1 




109677 


om - 0*9117 X cs, 


91 #17 X 10”^ IP, 


= 91*1? JUTi* 


4.83 frcq,U0iicy is related tu tho wuveloji^r&li by 

tho expression i 
0 

t= v/horo 0 is tho volor.ity of light 
3 X 10^ ^ 

/, ;;j -- _g__ 5.7 X 10^'’ H:-„ 

450 X 10 ^ 


4.84 ,7) cm = 


3 

= 109677 :£— 
lo 


486 X lO*"^ cm 


486 X 10“^ a 


•‘•A 


cm s: 



1 3 

109677 ("s- *- — ) 


109677 (- ) 

<; 16 


‘1-86 !m. 




4,85 KiMtio energy of aleetrons 








= 6.63 X 3 X 10'^^ J 
12 

6.63 X 10“^^ J. 

4 

-in 

= 1,65 X 10 J. 




- -SOIiUTIOFS TO NU3!:miCAtr‘I*ROHLMS 
UKIT - 3 

CHBJlOigii FJ^tlLlis^ - PRKIQDIO :feiPlMiES- 

-3 

5.57 density of C is ;[2_x__1_0_i£g_ ^ ^ ^q+3 

5 X 10“^ 

density of N is 14 x 10"^ kg , ^ 

- = 1 X 10 kg/n 

14- X 10"^ 

5.58 M ——WT'’ + e” - 367 

X + e - V X + I*R* 

M + X --? M**" + X“ ~ 367 + I.P* 

But lioat absorbed in the reaction 
+ X —255 kJ. 
tp - 367 = - 255 kJ. 

0 r IP = 112 kJ * 

5.59 Na + 496 = + e 

Cl + o' - 0:1“ + 3/18 

Ua + Oi Nn*" +• Cl - 148 kJ. 

Energy a.ksorT3©d in tiie reaction is 148 kJ» 






S0LTJ?70N3-20, TOERIOiSi PROBLms 

■ ---— 

UM'I - < 

Bondii-'g and Molocular Sttucturo 

6.57 a) For conplote transl'or ol' olcctT’on (i.q, 

ionic character), the dip'-'le laGaicnt of ffaOi 
laoloculG 

=. ( 1.50 X 10 ~''® 0 ) I ( 0.283 X io'®-n). 
= 4-.528 X 10 '^^ Qj. 

*- ,• ^ 

b) Direction of dipolo noa nit is 


6.58 


Let us calculate the dcpolo tionont of a h;>rpothet 
fully ioniaod Li'^ir ion pair with a sieparation 
1.596 X 10"^° B. 

Dipole monent (hypotjiGtic.a) = (1.60,2 x 10“’‘^0)( 
= 2.557 1- 10"^^ O.B. 



f 


Of 


1 • 596x10'"^ 


The fractional ionio charactor ig tho 


actual dipole 


moment divided hy the hypothetical dipolo iionent. 


/. fractional ionic character 


1.9Ch1 X C.I 


1^1 f 


2.557 X 10-29 c.,. 


= 0.768. 


the bond Is 76.8 ^ ionic. 





SOLUIION OF mBISRICAL PHOBLMS 


Mil ! 8 
MEeGETlOS 


H - ( Products recatexits 

for the reaction! 

C02(g) + H2(g)- CO(g) + HgO (g) 

H = ( Hqq + Hjj h) - (Hqq + Hg ) 

= - 110.5 + (-241.8) - (-393.8 +0 ) 
= - 352.3 + 393.8 
= 41.5 kJ 


Heat of reaction = Au5 kJ, 




8,99 '"hg reactionr aro s 


a) CglfgO-rd) + 




Is « I:J, 

^(s) + 0,5(^j) s.»^ CO,;,(fe) ; .*H „• VJ 

>^)2(tl)'+H,^0{:) ; ' . ..pa*/ 

have to aaaipyiatu uquation^ r,i/i ,,ach a way ^ 
■fea get tho roquirad j 

ac(o) + 3H^(g) + ;. o^(g} fy^ciKi) . 

. H « ? 

altipij,!!^ oejn, ("b) by ? and aqn. (o) bj 3 and addijig 
wo got ; 

2C + 3Hg + --o^-- 20(X. + 3 up 

-ubtraotlns oqn, (n) frou thu nbovu .qi. vj have. 


20 + 3 H 2 + V 0 ^ — 


'■, Hpn 

■i- J 


aquation d). 

8.100 ^ 2(-396)+3(-287)-(»i3So) kJ or,, H = -273 IcJ 

^ ^0 tho huat of formakion of jthjm* Tho eqn, ib 

+ 2H2(g) ^ ^ 

^ ’balpy of productife ~ slithalpy of roactaata 

'^q.n. (c) givoe hoat of combuotj.Oja of othono 
omombaring that onthalpy of 0^(g) by cormaation 



ji zerOj wo have 


5 '-I 

Siibotituting enthalpiGC of CO^ aaid from eq_uation 
a) and b) in above aquation, wo have , 

H = -1400 - j( 2 X (- 396 ) + 2 x (- 28 ?) - ( 0 ) ;* 

,'*\H or - -34 kJ. 

8.101 Tbo aquation for the heat of formation of othanoic 
acid can be written ao 

20 (s) + 2H2(g) 4- O^is) -OH3 aOOH(l) f 

'■ H = ? (oquabiori iv) 

Multiplying equation (i) by 2 cquatioji (11) by 2 and 
subtracting eqiiatio 1 (ill) vo get the required equation 
(iv). 

the heat evolvod in the formation of ethanoic acid is 

(2x394.8) + (2x285.6) - §|2 k<] 

= ( 789.5 + 5n.2 - 882) kJ. 

= (1350.8 - 882) hJ. 

= 478.8 kJ 

or H = -478.8 kJ. 



8.102 G = H - T /. S. 


i r\ 


( 


for a rovoi ilolo roactio^i at ^Ailibri\s;\ * Cr - 0 
0 = 5.99 - (273 X *3) 

273 S = 5.99 

' S - 5.99 

-— kJ 

273 K 

, S 5.99 1 1000 == 21.9 J K'*’’ 

IbWi W > >bb 4 

273 

.'V A (a) ' G = 0 (b), S =: 21.9 JK”'"’ Pid"^ 

8.103 jG = H - T S 

- G = 0 for a rovorr.iblu roaf livii at ;aidlibriurfl 
0 = . H - T ^ S 

0 + T /■ S = « H 

373 *3 = ‘ilO.62 IcJ mol~’ 

A 5 = 40.52 I lOCO = 103.9 J ir'' 

373 

(a) • G = 0 ( 1 )) s = 108.9 sr'' mill"'' 




J 


8.104 im-^ of at SIP 19 1 OOO I of Cj,H^ at SIP. 
22.4 I of at SIP has.l mol: of OgH, at SIP 


f. 1000 L " 


" 1 molG I 1000 / at SIP 

I 

22.4 ;C- 


= 44.6 mol at SIP. 

hoat change from the given roaction is 

44.6 1^1 X (-1410) kJ 

B)/)! 

- 62886 k/. 


A the useful heat': ic i 

(0,70) (62886 kJ) = 44020.2 kJ 

= 44.02 1 10 ^ kJ, 





SOLUTIONS TO HIMIKICiili PEOHLMS 
UNIT - 9 



l\ n 

9.63 Kp = (RT) 


COj (g) + (g) CO (g) + HgO (g). 


,N n = 0 


A K = K = (RT)'^ 

P ^ 


K = =1.6 

P = 



9 .S 4 2 HI (g) ‘ (e) + («) 

toediatoly after in^ecti-.it'-; the HI the ^jo^it^daetj 
its conceiitratio'i i: 


1.00 mol 

s 0 . 2 CX' mol 1 “’ • k. 

5.00 1 


At the name tme the ihitial iuaicojtr 
are hoth 0. The roacfcioa pj’uceud'j fui’vmjrd, 
HI imtil the equilibrl^^e. cviiletio.. ji 


of II and I, 
2 

-incrofloing 

met. 


lot X he the incroaao la the coace ktrr tioii of II^ 
necessary to reach equilibriai'a The *. x io rJ.ao 
equal to tho increase in tho cone Ci it rati on of 


The docroas^o 


in tho ooncu .tration of HI i'^ 


'JXt ‘bocausQ 


2 molcnof III are uood to make 1 iJi>lo each of Ilg mid I 2 . 


Thus at equilihnum, the concuntratioa of lU ir 

(2.00 - 2x) , -Qiat of 11 ±z X and that of ic x. The 

2 

oquilihrium condition is 


- - K. 

HI 

-.2 


'3 CL 


(x) (x) 

nOTiMB .M .bm 

(0.200-2x)^ 


~ 2.06 X 10* 


‘2 


(0.200-2x)^ 


-^0 

2.06 X 10 .Taking c>'i|;uaro root 





4 no 

- - - == 1.44 3c 10“"^ 

0.200-2X 

Solvuog for X, X = 2.24 x 10 ^ 

At eqiiilfbriijm therefore 

I J = X = 2.24x10“^ mol L 

\ = X = 2.24x10 ^ nol L 

I HI I = 0.200 - 2x 

= 0.155 mol 


9.65 


Lot the extoht of osterifiaation he x. Thon, 

HAc + StOH , ’* DtAc + H2O 
(l-x) (l-x) X X 



(l-x)^ (l-x)'~ 


Talcing square root of hoth sides, 


X 

1-x 



or 


2 


X 


3 


or 2 - 2x = X or 


= 0 . 667 . 






9 • 66 


9.67 




2 SOg (g) + Og (g) , -■ 2 SOg (g) 


iat JCc rjr'i’uEu'.it tUu uqullSbrl’Jc c .li.t-'Mit wjjui tlio 

rT 

roaction viincol i" '* L 


10 L fl.TjIt. 


K, 


SO- 


2 


SO 


2 0 , 


1*1 '*10 a 


iO.Hhy 






:?..7 X 


and 


ICj^O 


0^68, 

ac 


( 0 * 32 ) yoa6; 
' 10 ^ • 10 ^ 


2.8 X 10*" 


thu oquilibritiifi cOiKJtnrit thj oaL^* irr3Bp.ict* 

iVG cf the volm:^ of raaction flaak . 

First v/a find tho vaduu of thn ccncuntratitjn quotiont 


Q = 


SOg , Og 


so. 


= ( 0 . 15 )® ( 0 . 025 ) 

(o~ 5 p' 


1.6 X lO”'^ 




f^inoe thi.s is loss than tho yaluo of tho oq.uilihriui!i 
constant 4.8x10 the reaction procoods to tho ri^ht 
so that SO^ incroaSGS, 0^ increases and SO^ 
decroasGS, until Q = K. 

9,68 NaOH is a strong basa. Ignoring the nogligible contn 
hution made to •, OH” j by tho discociation of water, 
WG can say that OH” ’ = 0,016 M = 1.6 x 10 ^ M« 

I 

Than pOH = 1- log (1.6 x lO"^) 

= 1.80 

To find pH we have a choice of 2 nothodc : 

Method I ; ' * OH ' = Kw 

} , „ 

,0H” 1.6 X 10"^ 

J 

= 6.3 X 10“'’^ M. 

pH= - log (6.3 X I0"^b = 12.20. 



Method II • 


9.69 


9.70 


4 


pli + P 


on 


™ ;i.'. - TiOH 


j 4 - 1,do 




ICw 


on 


H 3''0 


10 


1 ' ^ : '0 L 


~ (10"’^ + 10"^) i'Ml I ^ 

3 


(10^ X 10”*''^ + 1 X ’p'”"’} ‘Oi 1 




101 X 10 ^ i/vi I 


pH 




luK 101 X !0 


3.0043 + 9 


= 6,9997 


a) 


IICl + H^O 




Cl 


II. 0"^ ^ cn 


03 ! i 1 1 h 



40^ 


Kw = . ,0ir = l.OxlO"^"^ nol^ 


1.0x10'^^ Liol’- L~^ 


OH" 


• OH”'' - l‘0x10‘^^ r.ol-^ 1“^ 

. - -- 0.33x10"^^ nol L‘ 


.03 L/’' 


■b) Kw = ’ OH" ' 


0 '^ 


4 - -1 

^ H^O , of tliG solution is .03 nol L 


/. 51 X 10"^"^ nol^ L"^ = ' OH" ' x .03 nol L"'' 


/. OH" 


51x10"'*^ nfL^ -hf- 

3x10 njja L/ 


= 17 X IQ-^^ rol L ^ 


9.71 NH^^Ol + HgO -7^ + Ol" 

(0,2 M) (0.2 M) (0.2 M) 

HH^Ol "boin^ a strong olGctrolyte^ conplotely dissociates, 
in wator 

mi^ + HgO : ‘ + OH" 


(0,4-X’) M 


X M X M 







Ijt X n ?iw ,bur of i*olu8 


IHL is a woal: 

3 

of i'l 1 iitru wLiph 4 Spa ^ t 

vi^l^uilibriii » 




/, totrO, 


{o,2 x) r 


tJ.*- 

OH" 

(0. * ^ x) 

tx) 

s ~ . 

nu^ 


ja ifclrt* lA.* nAtg* WMfc «H« * AA« *»o 1 

(0./, - ,0 


asBuntlriij that 

X iu vu’r:» ?. oil 

, X 

noglootod in 

coi parrstj' 

to tho ** , '■ 

»otr‘ 

,h 0.2 + X 

« 0*2 

fv.fi - X 

r 


:cb 


1,8 X 1 U~ ’ 


O V 

-n\ 


or 1,B X 10’”-^ s? ^ X 

or X ™ 3.6 X 10 “"' :'u3 L™^ ^ . >4 

£vj>. Oh 

b) + H^o " mi.'^ + cxi“ 

■J C ^r 

(O./r-x) X X 

2 

ICb - 1,8 X 10"“^ s 

•s -X 

Sincu IS a wook 'bi.isoj x oa, b ^ iiosir to 1 


tfiblifiii 


V''“ 0 Uv* 


very very ariall*. 




or = (1.8 X 10 (0.4) 

= 0.72 X lO"^ 

or X = ; 0.72 x 10 

= 2.7 X 10“'^ mol 

comparing this value of x v/ath the value in. a) above, 
WQ see thab the addition of Mi^Cl reduce the produc¬ 
tion of (oh)” ion. 


9.72 


The equilibrium constant of all the reaction given 

must he met simultaneously, hut since ethanoic acid 

i§ ;Jrh^ strongest of these acids (as the K values 

show), we can ignore the oontnhution made hy the 

HON and H2O to the hydrogen ion concentration. If 

we let X he the numher of moles^of OH^COOH dissociated 

per litre, then at equilibrium, H'*’ | - x; , 0 H a 

■ '> \ 7 I = 3 : 


. GH^COOH = 0.10 
. j I OHLO ” 

Ka = 

I’CH^OOOH 

0 


X 


X X X 
0.10-x 


1,8 X 10 


or X 


1.3 X 10 3 



X = 1.3 X 10 


-3 


M 


1 




9.73 


9.74 


9.75 


pi 




i * d I 


^ 2 X 

10*“^ ir.ol 

1*** 1 ‘ 

poll ^ 

/ 

1 ' 


itr |i ^ jf 

S5 


7 X n 






14 - poH ^ 7.K1 


Kw (at 373 K) 9‘ x K*.*’ (nt K). 

-14 


55 X V-^ 


. ^ t 

► «i < 


pH ■-■ - n 


i« 


I 


, '■ p 


*‘'5x 10 


-14. 


pH »• ('* 


PbSO^ ( solid) ri'*"*' f r;o' (' • lut io» ) 


ikpreouslng tho c^nio tratioii Li ^ 


0.038 g 1* 


0,033 g L* 
303 g ffiol' 


1.2txlC ** nil L' 


K 


sp 


Pb 


c-h 


30 


2 - 


4 

-4 


(1.25 X 10“^) (1,25 X 10“^^) = 1,5 X 10 


«8 



AOt 


9.76 


Pb + 2 (10, ) in solution 


K 


'3'2 

r 


3 


=|fpb2+]! >1 


rs 2 


9.77 


sp 

let th.e solubility of Pb (lO^)^ bg x mol L*”' 


Then 



= X and 10^ = 2x 

X (2x)2 = 

2.5 X 10"^^ 

II 

rn 

2.5 X 10“^^ 

3 

X = 

62 X 10~^^ 

X = 

4.0 X 10”^ 

Solubility 

13 4.0 X 10“^ mol l”"* 


The maxinuoD OH ] that can be present in the solution 
without precipitation of l'lg( 0 H )2 to be detamined 
first* 



for] = 


How find the 


71x10-’° ^ 


obtain$(^ from HH^Ol needed to 
repress the ioziization of , so that the 

c 


*-5 

will not exceed 8.4 x 10 . 





9.78 Mg (OH)^ (s) + 2 (OH)”" hi f.olution» 

a) Lot 3c bo the nuisbor of noloo of K|((OH)^ which 

c 

(iiOBolvo pel’ litra* Thoa# 

• p+ ! ^ 

' Mg j « X mid . Oil a 2Xr 
- ) 

Noglocting the Oir firm vmtur^ wator buing, 

6, wuak oloctrolytu. 

, 2+ ' ' -1^ 

■ ^ : OH a K_ 

‘ L ^2^ 

or (x) (2x)^ = 3,9 x 10“^^ 

or 4x^ a 8,9 X 

or X « 1,3 X 10~^ 1 

Tho liydroxido ion ooncontration is 



o 


'i = 2x = 2 (1«3 X 10"^) 
=■ 2,6 X 10“^ M. 


b) pH = 12 , 


/, i = 1.0 X 10~^^ M 

i 


0.010 M. 


Let X be the number of moles of MgCOH)^ which 
dissolve per litre, then 

Mg ( 0 H)p (a) + 2 (OH)"' in solution 

\ = X. 

and at pH = 1 2 j, 

I OH'"] = (2x + O.OlO), 

.-. = l(Mg2+)! 1 qs-l = (x) (2x + 0.010)2 

= 8.9 X 10''’^ 

Assuming 2 x to bo 0 , 0 l 0 

X (.010)2 j: 8.9 x10"''2^ • 

— ft 

or X -'9 8,9 X 10 Itf. 




9J9 


la Hal solution I 11 'j « 1*4 x 10*^ It rji4 Ja 
solutioui 

, ! - n9 X 10* 


n 

“f 


15»# 


Iho final ygIubo of thj i:? 

(25 + 35) 1 10“^ L - 6!; x lO"^ 1. 


1 j final = 1,4 x 




W. 


r3 


3 


% 


M final = 7,9 x10-^K 




uJ *' 

■K«Pi«l,M *Hil 

&0.0x1(f^ 


The Ion protaot ia ihjruforo, 


'ktr* I ir 


Ag’ ’jiri =. (4.0 X lO'^) (5.8 X 10"^") 


7 X 10"''^ 


This is greater thns K,^ for Ugl. 

T 

Therefore, there ?all ho a precipytntu of Agl* 



SOLUTIONS TO MIPJCJDj PEOELMS 


UNIT - 10 
EEDQI REACTIONS 

10.49 Since the electrons leave the cell from the hydrogen 
electrodes it must "be the anode. The cell diagram and 
reaction are therefore , 

Pt (s)/H 2 is) ji ?0u (s). 

Anode : H 2 (g) —Jr 2 -b 2 e" = 0 (defined) 

Cathode! 2e + Ou^__ Ou (e) 1° = 

Cell ! (g) + —t 2 if + Ou (s) sP * 0.34 ? 

f cQll(msasured) 

» 

since, cell = 

/. n .34 = - 0 

E = 0.34 Volts 

10.50 For the given cell, 

oxidation ; 2 I ^2 ^ ^ B = -.0.54 V. 

Reduction : 2 + Sn^*'’ --f Sn (s) S° = -.0.14 V. 

Egaox = + 2 ®Celi 






10*51 


4i 3 


Since the total ir njgatii/j, the reaction io non- 
spontaneous { ^ mgstiva 

value of iP, -1 G- will have a positive viilui, 
Therefore, it ca'uiot occur . (The reliction 

In + Sn (fj) ■—' 2 I*" + will have a 

+ 0.68 V and will thurefora he anontariaouft) . 


The half call roactlo are : 


Hi^t t i CI 2 (b) + o'” - Calcn|) « 1*36 V 


Loft j 4 Cu ^ (aq) + o’" :: ' Cu (e) ^ 0*34 V 


,0 


.. ^ ^ if^ ^ 1. :h? V 


Coll 


H 


1 


Eft a iP^ + RT , (Cl,, J 

JCt At •««»•«. » X C"* 


h 


At 


W. + 

Xi 


2F 

RT 

2 f 


‘c€ 

Wv MW«M* 

* ft 
; ^ 


t c 


Ganilihrfv2K? % : ^ 


*'* ^ ^ ~ S- 

Wd, * dW l » W—IT **W IW. tl«H> *■ 

2F ; r 


l 


Co 


Cl 


RT / 

W till < 


2 F 


f- Kequil 


;m *02 


~21 



10.52 


10.53 


log. Kequil = 2 X 1.02 


( 2.303 ; 

P ‘ 


= 2 X 1.02 

0.059 


= 3468 


•% Kcquil = 4»8 X 10-^^* 


Ag^ _ _ 1.8 X 10 

rmT" " - " ''•® “ 

•» , 

This value of Ag caa lo ixiserted into the 
Narnst equation for the Ag^ / Ag half roactioti. 

® i-os ^ 



1 

= 0.799 - 0.592 log - 

1.8x10”^^ 

= 0.799 - 0.576 
= 0.223 


Th9 coll reaction is Pq 2+ + ^ 

= 0,799 - 0.771 


= 0..028 V. 









4iS~ 


from the Uemst aquation 


E = - 0.0592 




3“^ 


!i m* 


0 * 0.028 ™ 0,0592 log 


1 




0 = 0.028 + ,0532 


A lOg.^j a 


-4'),028 

0.0592 


0,47 


• 5 A .-+ t 

1‘ 


‘ • M 


0,34 K 


10.54 - Oqii roaotion. is Zn + Za ^ Cu* 


®=’®V--Zn-—: in 


I 


(aq) 

(ao^ 


•pP ' of HT 

nE 

i'Ti a'" 1 

aq. 

o,34’-'\—0,76)|-f——— -- lo0 -- 


1 , 


= 1.10+ _ ^ ^ 

2 X 96500 
0,059 

- log^ 10"*^ « 1,10 

2 


O.CX)1 

0,1 


= 1 . 10 + 


0,059x2 


1.10 - 0.059 = 1.041 V. 



10.55 


in.sS 


®°Cell = ^“cathode - ^ 

= 0,77 - 0.15 = 0,62 T 
<J°= , nE®? 

= - 2 I 0.62 sc ?S500 , 

V 

==? - 11%60 J ■ 


Balanced cell reaction is:' 


2 Gr + 3 Pe"^^ 3 Pe + 2 O^, '''3 


3 


0»059 !?■*'? 

S =a ^Cell ■*■ —_ 

® ■ +3' 2 


Cell 


,+ 2. 


= S-f, ^ ) + lofi i 


0.059 

-+3 ^ 


Or 

= -0.44 - (0.74) : + --~S log i0l2i.21SiO1. 

‘ S ■ .01 X #0l 

= . 30 + log 10“^ 

= 0.30 + (-2) = 0^30 - 

'6 b 


=0.30 - 0.0196 = + O'.2804' V. 







10.57 B .) 0.34 - (-1^66) = 0.34 + 1«6£ « 


ilm ^ 


t) 0.34 - (-0.44) = 0.34 + 0.44 ■= 0, 


c) 2.87 - (-1.S6) a 2.87 +• 1.55 = 4,53 

d) . 2.87 - (-0.44) = 2.87 + 0.44 a 3.31 


10,58 I) -2, 2.-11 's 

OoT' - ^ = Atr ' »1 

’ ^ ---- 3V v"!' 


V 10 + 


IIT 




Uf 


HT 

I’ 


' A 




«;+ 


= 0.80 - (-0,25) + 


•f I 

I « 




log 


IW 


"tj 




2 

ii) B a 1 4O5 + 

2 

iii) B = 1.05 4 - 


log 


Q.1 X Qj^i 



V 

f 

K 

? 

, 11^2+,^ 


1.:)205 ? 

0*9615 V* 


2 




11.36 We know that Rate = k(0^)^ wJxero k is the rate 
constant, x is the order of the reaction with 

respect to A and 0^ is the concentration of A. 

"“1 -1 

Rate, as we know can be measured in mol L ' s 


. . a) for a zero order reaction, 

Rato = k 

* # (Rate in) mol ,ti ^ ^ - k ( 210 I L "') 

of g Plgl I*, = ni 61 s"^ 

|mol 

b) for a first order roaction, 

Rate = k 

(Rate in) mol L""” 3 ~^ - k (mOl- 



mol Ii"^^ 


« « 





c) for a s^corid. react, 

?! 

Rat© s ic (C5^) 

11 -I 2 

(Ratij ta) i?iol 3^**' » K: J. ‘^} 

aA^ l.~f 

« iscl L s 

d) f*or a third ordor react!'iii* 

Rato » „»c 

11 1 3 

(Rato irO nol «■ h (u :1 

or uiiit of k io |jCuI I7^ 

*•■« KCRT MUM artto Wii-4 r » igMt Hwn tit* 4MM *«<« af^rr 

ra/^ L/”^ 

e) fcr a half order roaction, 

Rato K k (O^)^ 

S" 

(Rate la) wol k (soX 





11.37 


Ic i£3 s“1 


A* 


m. 




Hate =. k (sOpOl^ ) 


a) R 


^te =^ 1.5x10 


^2 


60 


s X 0*8 mol 1 


02x10 “2 ^-1 g-i 


b) Rate 


2 .0x10“^ mol 1 
1.5x10”^ 




60 


s 


x 0.04 mol 1"^ 


= ,001x10“^ s~^ 

- I.OxlO'^^teiol 


^) Rate = 1..5X10 ^ 

60-^ 

= .003x10~'^ mol 1“^ 3 *“^ 

= 3.0x10“^ mol L""** a”"* 








d) H&tiQ ^ It^xlO ^4 „««*'! 

m ti jNfc*iH)w 4C#0*f |®I0X X 

60 

= .025x1f ■■"'I I"’ -•«*' 

= 2.5x10-5 uol 1,-1 


,1 . ' 0 

11.38 Rato « k ( 0^2 ^2P ^11 , ^^2^ ! 


® ^ ®12 ^22 ^11 

at auoroso concentration Oil K, ifita In 0*116 mol L 


/. 0 i 1 l 6 mol rr"* = k 0.1 mol L 

0,116 nySl 

0.1 1101 


K 1.16 a"”^ 


/, At eucroae concentration 0*3 K? 
Rate = 1.16 3 "’'^ X 0*3 mol L 
= 3.48 X lO””’ mol L"^ 0 “^ 



11.39 a) 


4 

When 40^ of ^2^2 decomposGds, the remaining 
concentration of ^2^2 ' 


0.04 

0.04 --X 40 15101 L 

100 

= 0.04 - .016 = 0.024 mol L“'' 


This concentratioii ropreserits a tine lapse of 
30 G (an per table) 

(0.04 - 0.024) 

Average rate -- mol I 

30 n 

= 0.016 j.'ol L”’' s”’’ 

30 

= 5.3 X 10“"^ noi 1"'^ g""’ 


h) When 50^ of H 2 O 2 is decomposed, the remaining 

concentration of H^Og ia : 

0.04 . 

( 0.04 --X 50 ) mol Ii 

100 

= 0.04 0.02 = 0.02 mol 

This concentration represents a time lapse of 
40 s (as por table) 

( 0,04 - . 02 ) mol L ^ 

Average rate --- 

40 

= 5.0 X 10“^ mol l“l s 


s 










c) It 20 ooeoiit aftji* c^tart, tha cc-ucai^tratitni 

*1 


of H2O2 0.029 f 


. Avoraga ralru 
for 20 fiocoft^o 


L\mQ - 0.C3 EOl L 

«M 'ta. Mm KM aw '«btt«M.Jn«it.Mi« rm 


5 , t 


0 


a 
# # 


3 3C 


d) At 20 uocondi. arfd at 40 ob'aoLdo 1 
th .0 Initial, caaojntratioa ii\ 


1 L“^ 


or Bturt* 
L.ol L**"* and 


ttio final conoontrattoa lu 0. )?•,, \oi 1*"'^ 


4 

4 « 


Avarage rate for 
20*40 socondr* 


0*0^ 


K#M»-Ww. 


0 r,ol L 


4*5 X 


2U 

■wj 


■1 .“1 


o) At 40 sucoadf* ni'tcr ttnri^ the ctenno-tratiun 


of i 


^^2 ^4 V # u 


.01 L’ 


.% Avorago r: 


(0.0<t - 0.''t») r.;>l I,' 


■1 


■» 4m **» HWM Mft**-**. *Nt mm «WWi '*»* 


»-h4 


•1 .-1 


Eel I 8 * 


= 5.0 X 1 C 





SOLUTION TO PRQBL'iM 
UNIT 1 ^ 

Qhemjgtry of Non Met ala - II 
13.70 Energy released' in ilie process ^ ^2^^^ ---r 

^ h- (158) - 333 kJ 
= + 79-333 kJ 
= - 259 

Energy released in the i 0l_ Cg) --- Cl 

(g) 

= V (246) - 349 kJ mol“^ 

= 123-349 kJ mol"*' 

= - 226 kJ mol ^ 

■^1 

/. Result shows that more energy -28 kJ mol 
18 released hy Eg * 



SOOTIOH, Qg HtMgttGgf PRQIDMS ..... 

rait i 17 

gREgARAsioii m 

17*85 1 Kg. of coal cample contains! 

0 «= 0.75 Kg* %«= O.D‘52 Kg. 0^ C.12fflCg. 

S s 0.012 Kg'. H ~ 0.037 Kg. n'.;h ~ 0.021 Kg. 


Th-c combustion 

0 0. 


/2 

H. 


3i 

io, 

/6‘ 


ot^uctionx. arcs 

'■ co^Cg); 

HgOCg) 


S + Og S02(g) 


. , Minimum amouxit of oxygen ratiuircd f ’^r combustion of 
0, H and S in 1 Kg. coal 

;Mae£^ 32 . Masa’ -Mass Oxygon; 

of X 12 ' of * X 4^+1 of . X 4^ ~ . in / 

\ C ^ \E ' ^ ‘ S ^ \ fu3l 

0.75K:g. X (32/12) 0.052kg. x (l6/2) + 0.012 x(32/32)-<5.12Kl 

1,0Kg + 0.4l6kg. + 0.012kg. 0.i2kg 2,308 kg. 


BancoV the rainiDiui/; amount of air required for complotc combusion 
of 1 kg. of coal sample 
= 2.308 kg. X (100/23) 

- 10.035 kg. 

17.8? According to combustion oquationj 0 +0 -oO 

(/») (^) 

^7eight of oxygen roquirod by 1 Kg, oi eaibon= ^ ^ 

= 2.867 kg. 

Now aincG 32 g of oxygon occupies 22.4 litres at Si!? 



. > ??.4 X 2.66? X 1000 

. , 2.66? X 1000 g of oxygon will occupy:-"' 

= 1866.9 litM. 

Wt. of air (contaiuining 21^ oxygon) required 

= ^x 1366.9 

= 8890 litres* 

= 8.89 
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SOLUTION TO iror JiElGAL PROELIMFj 
UNIT ; l8 

ML. OHi^AGTERISATION Of ORUANIO OOlVTPnrTND^ 


18.48 100 g of Gompo-und has 69 g of carbon 


. . 0.2 g 


69 

- x 0.2 g 

100 


12 g of carbon gives 44 g of 00, 


.69_x_0^2 

100 


44 X 89,g 0.2 

12 X 100 


= O.5O6O g 

100 g of compound 4.8 g of hydrogen 


/, 0.2 g 


4.8 

100 


X 0,2 g 


2 g of hydrogen gives 18 g of water 


P 

9- 0 


4.8 X 0,2 

100 


It 

g 


18 X 1,8 X 0,2 

2 X 100 


0.0864 g 

(1) Weight of OO2 = 0,5060 g 

(2) Weight of H20 = 0,0864 g 









l8f49 OgH^OH + Og ♦ 5CO.J, t 3 

COr) CeCOH)^ •“”***'•** Cp^CO^ + H^O 

since each mole of phenol on eainlete ^uiMbunlion 
produces 5 moles of CO,, ; and tiucu QU,^t of 

CO« can produce 1 mole of CaCO,*^ 

Ono mole of phenol on corrhu^tlou *ai 11 6 cole 

of CaCOy (l I I > I 94 f. ) 

Kio molecular wei^it of CaCO^ i;? K>)* 

Thorofore 6 x 100 je 600 of CciCO, wi]I be formed# 


‘ ^ount of OaCO^ furred 



#• 


18.50 Molecular mass of ilgBr 
188 g of AgBr contains 


1^3 + Sc i68 
8C' g brw.ino 


.% 1.8 g f *' = a,P, ^ »' 

Since one molo of the corapouad hai‘ 1 .'itvfe of braiine 


#. 1 g molG will hasre Bo g of broniue 

0.8 g hromine is obtained from 1.57 g of compound 

t 

.. 80 " " ” » iyj £ It u 


' Molecular mass of the coB^uoimd 


1 i 7 



18.51 


233 


Molecular mass of BaSO^ is 137 + 32 + 64 = 

Thiourea molecule has only, one atom of sulphur 

#■ 

* i The weight of thiourea which will yield 233 g of BaSO^ 
will he its molecular mass which is (12’*‘32+28+4) - IS g 

i.e .76 g of thiourea 

15.52 l 8.6 g of phosphorus are present in 100 g compound 

31 11 »' » " 100 X 31 

__- p '• 

18.6 

= 166 g 

Therefore, molecular mass of the compound^is I 66 

12x + 15 + 48 + 31 =166 

12 x + 94 = 166 . 

12 x = 166 - 94 
= 72 

12 x = 72 

X - 6 

. . The value of x = 6, 




16»53 coBpound only ou# - COOH group arid no other 

funotienal group or Blmmt other than C* 0, H» 
lEherefore^ itn laolecular fonaula can ha rritton as 

CxRyOOOH. 


C s 



K 5*74 

1 ? 


H 3 4.91^ 

0 = 100 - (68.85 + 4.9l) 
= 100 - 73.76 

s 26.24 


4.91 

. «Mt. WMmXM.'.CM 
1 


26.24 

~ 1«64 
15 


5.74 4.91 1.64 

-; :- is 3.9:352 

1.64 1.64 1.64 

of 0 : H ! 0 is 7 5 6 : 2 

Therefore, the emperical formula of the coffipound is 

C HgOg 

Being a carhcK-yiLc acid, the aiap&rical foimnla 
is Cj^^COOH. Since there are only two oxygen atoms 
in the molecule, the molecular foimula also is O^^HgO^ 
and therefore, molecular masn is 122^ and the molecular 
formula is OgH^OOOH 



18.54 


• 0 


A !)\ 


(1) MoleciLl^ar raaBS = 122 

(2) Moleoular foim-ula - CgH^COOH 


1 mol C 

Mass of C in the original sample is ——— x 3,002 g C0„ 

1 mol 00^ 

12 g C 

X 3*002 g of OO 2 = 0*8l9 g 

44 g CO 2 

Mass of hydrogen in original sample is 


_ 2 X 1.008 g H 

---X 1.640 g HpO 

18.02 g H 2 O 

= 0.1835 g 


00^ and H^O contain oxygen that csmo partially from 
tho oomhined oxygon in the componnd and partially from 

I 

fcho air stream used in oomh-ustion. 


Oxygen content of the sample iB ’ weight of Sample 
-mass of carhon - mass of hydrogen 


= 1,367 _ 0,819 - 0.184 = 0,364 g 


mole jf 0 s H ; 0 is 


0,819 ' 0.364 

- ; 0,1835 5 - 

12 


= 0.0682 ! 0.1835 ! 0.0228 







,, the ratio 

of '0 $ 

H i 0 

0.0682 

0.1835 

0.0228 

is «—-«• i 


'f WWMf ■WfcW* 

* 1 

0.0228 

0,0228 

0.0228 


^ 3 : 8 1 1 

the ymporical fomyla isi 

18.55 Moisture io 2#5CX3 - 2.41^^ g ~ g 

Volatile matter ia 2#415 - 1*!>28 r, g 
Oarbon i:> 1.528 0,248 g U285 r-; 

aah is r ^,^.248 ic: 

(It may ho checked that t!*e ntc, ef iQl the figiiros 
above givoc the origii/hl 'i^ei^Su of the 2.5 g) 


% of moistAire 

2,‘i^ 

X 100 = 

3.4‘^ 

% of volatile matter 

0.33 f 

X 100 ™ 

35.5^ 

?,iiOO 

of carbon 

1.263 

X 100 » 

51.32^ 

^ of acli 

V # .**r > 

X 100 « 

9.8^ 


2.500 



4 3 - 

or Vo = 96 ' X 273 x 38 

_______crj~' 

101.325 , . X 300 
= 32.75 cm^, 

22400 cm^ of weigh 28 g 

I 

32*75 cm^ " " " 28 gm x 32.75 

22400 qj{\^ 

0.25 gm of the compound has 28 x 32.75 

_gm of Mtrogon 

22400 

/. 100 " •' " " 28 X 32,75 X 10(^ 

22400 X 0.25 g/ ■ 

= I5.37f- 

3 

l8,58 Let tho amoiant of oxcaois acid he Vem . 

^011.3 = ^2---- = 30.8 00.3 

4 W ^0 

.*. amount of acid neutralised by is 

(5^ _ 30.8) cm^ = 19.2 cm^ 

•3 49 19.2 

19.2 cm^ of J. H2S0^ has _-- of H^SO. 

^ 1000 4 


= 0,2352 gm 













18,56 

K p kPa 



P 

101.325 kPa 


^ Y L 



Y 3^ 

0 

T 

= TK 



T r 

273K 

P X VL 


101.325 iPa X 

Y 




27 3j^ 


“XT - 

P X V X 

273 

T 



V « 

" T X 101. 

325 

ij 



Tho woight of thi^3 

i Yolima 

la w g 


9 

4 • 

22.4 P of this 

vapour 

at STP ('.? 

:/ich io dofinod aa 

it! 

3 molecular mans 

0 ahould weigh 



^ “ X 1 

X 101. 

.325 




P X 273 

m mm .iwwyi » 

X Y^ 

w-l» fcW’ 

X 22r. i 

m 

18,57 P^ 

^ 96 IdPa 


P^ ~ 

101.325 

kPa 

Y 

= 38 cm^ 


V = 

c 

? 


T 

1 

- 300*^ 


3?2 " 

273* 


96 

kpi X 38 

3 

cm 

101 

.325 kPa 

:c V« 


300 ^ 


27^^ 



A 5 ^ 


2 NH3 + H2S0^ =(NH^)2S0^ 


since 98 gm of H2S0^ is equivalent to 3^ gm of NH^, 

0.235 " ” " " 34 //. 

-“'x 0,235l^^'i 

98^: 

= .08 gm of 


17 gm of contain 14 go) of nitnogon* 


/. ,08 ” *' " 14 

— X ,08 = ,066 gm of nitrogen 

17 


^ of Nitrogen is .0672 

-X 100 = 28 /= 

0,24 


18,59 i38 gm of AgBv has 80 gm of Bromine 

0.282 " " _§.^^x 0.282 = 0.12 gm of Bromine 

18 ^ 

0,3l0 gm of the compound has 0,12 gm of Bromine 


100 


0.1^ 

-X lOCgJ^f'" " 

0.3O'E5£ 


= 39,86 offBromino 






18 .CO 233 m of 


3*? of 


A 0*582^ « 


233^ 


- ♦C'rt g;-', of £#ulp!.ur* 


0,2175 ©a of thu coupowid hna 0 . 0 ft £51 of awlphur 


♦ ♦ 


100 




t$ 



36,7856 
of sulphur 


18.61 G , H « 10 C f K 7.5 : IO 

12 

l.a. C j H in 3s4' 


A ie OH^C CH. 


01 

CH^OEOH + 2HG1 ^ OH^-C - 0113 (B) 

rn 

uX 


Mar3tO¥riiikoff * s RiO. ^ 
Hydrrtion of A will givo propraioiw 

. 2 + 




OH^C ^CH + H2O 


OH.-C-OHa 

j t XT ^ o 

fj 

OH 

propanono 





18.62 C ; H 10 92.3 


or 0 ; H i£{ 7.7 s 7.7 i.e. 0 j H is ii^ 


/. tho onperiel foiiauila is 


31 n 


rapour density is 52. 


/. raolocnlar weight is 104. 


/. Boleciilar foxmuLa la CgHg 


/♦conpoutid A is CH = CH^ lo i.c. styrene. 

(9 


On ozonolysis CK = CH, 


+03 --rj 


+ HOHO. 


B is 


C is polystyrene 





